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Organization and Policy 

The Council for Tobacco Research — US A.Inc. is the sponsoring agency of a 
programiof research into questions of tobacco use and health. It is the outgrowth of an 
organization formed early in>1954 by tobacco manufacturers, growers and warehouse¬ 
men. Research support 1 Has been mainly throughi a program of grants-in-aid supple¬ 
mented by contracts for research with institutions and laboratories. The Council does 
not operate any research facility. 

The Scientific Advisory Boardito The Council meets regularly to evaluate applicat¬ 
ions for research support,, judging the mi solely, on the basis of scientific mem and 
relevance. 

The Council'awards research grants to independent scientists who are assured 
complete scientific freedom in conducting their studies. Grantees alone are responsible 
for reportmg:or publishing their findings in the accepted scientific manner — through 
medical and-scientific journals and societies . 
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amplification of the c-mvr oncogene. This suggests that enhanced'c-mvc expression' 
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C'.I M I i< s AND SMOkTSt, ASSOC!ATLI>.C A\n-RS- A STL IAT Of. 

) AMU II V 

( ancer m-T;. was. evaluated. iHTcial'i ves- of 234 conse, u*> i ve Ik. as^ eria/fie J pwAanj' 
with hr. stunmu. a I lie verified 1 lurm cancer. and/. 2 y\ probands, with o';rat stm done-re A:l.c 
c.uueris. hmdines.dks v loseJ a lack id'anv strong evidence for irurejs-.Ji risk in June 
carueiym/. m: when onlv-iunL; cancer i n ire lad ves .w as- con v] de.rv J- (fordo undine tlKior-, 
nu'^t prominent of which were-the elifevt of up re tie smoking:, varum-r id s-ecuA: 
(’and-, andlliio henUibilily of I he sniokme pfVenotv pe itself, timdedito'obtiUN-.ute idem- 
fo.ati'Ti of an tnhe.Mtcdief feet p re sen tine Use!'! evALm-ivc 3 K. as lure cancer tiabdmc Oh 
tba. othc- liafiv!!. a significant increase oh verve J orv cancers- of. a 1 /;' ^ 1 ;.:::.-.;;% s-i’.ic' 
anii.Mia the relative's. of lunm cancer proband-'- (PmO.Ofif ) M<^t: o! these neorAmu 
lb si oris- were n\ >1: as-s t viate.Ji wiilV smok-inc and were norcreatlv influenced b> se,uA: 
trends hurtherimdo. rio.-.s.ipifu amt excesses of care er at ti!; dnatomu. cu -m m; a;:./ .- 
of probands- with otheri.smi4.jnL’-associated can. inomas were observed Th a. ltinunche 
coiklLidlrd tfia! the observation, of irumused r>k fion earner a: a!.! a:;.:*- -mi. s;:-v ^ 
rcial; ves-i-tf']unp'eaiiL ct pmbands nmy be. a reflectiorned an unJerlvme ^swep-jb;!;:-. t- 
ma'iemm, y in the.se- families- 
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I he aiJtfn.'iv have assembled family histories of career in 8y7eanee: pr-AmuA-. vi 
udlo'ir. 1 so', man tested co lb re eta! carcinoma. This-stud v determines- ifi some lmruhec 
had a ht eaten risk- for coJUreclal cancer than others., and if so. w hat fa,.tot's.- w ere 
a^-s Muted with an. increase in-risk-, lo-test lor;the posvibditv oiihetcropneiiv oi rod., a 
parameter sailed the /-score win- calculated for each farm IA I he /-score is a measure 
oi thenumber of earuer vases-irr-the lamilv adluMedTor the-number 0 } ex-peeled cases. 
A- per mutation tC't was employed to test ’ • > r not the \ariian,c-ot : ./-s v or,es- from 

the sample u.a- e neater than expected by random c*...e ue wii.m,,:/. 1 ; kemhe.s 

ascertained tHmurh colon career probands, but not m;am of the o'tfier Lmmap-, was 
s-seniticantly increased Ot the c.iHor: iirv>ap. JO.f/i felllinio-aihitih-nsk cateemrv. as did 
5..dd:// of t lie. rectal caiK erfarnd ies. butn.>n]y 3.^5-' '< oh the other. erioups.co:ivbine.d were 
at hii’.h rmk Aratnieiiu sites cm the proband/. w-itfi the hiehesti/-score variances, were 
sienioiJI and trails-verse colon., whereas lower \.ariances were seen lie:, cecum and 
descendmp' co].'n RA-k. status thje.rehore nm> K- partna’Jy dependent upo; ew.et an.i- 
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icih l-. Ercmh; I mvcm-'tiv Sv hoof of! Medicine-. Bo\ - 1 own Na:i l wmi InAimk ip: 
H^Laris:-j p.n lJ i:: I )ts«'TOiP if; GhdJicn Sn Joseph Hospital (Tiil OiOg V audi Kadla 

tmnbl herat: .. I mcc*-. jnddhc HcrvdM.e y Cancer Institute.. Omaha. NP 


BRl -\S i o wn R Gi N! TICS IN AN ONCOEOGN C IL1N1C ?2v 
CONS: Cl !il\:i I’A I IE VI n 

W c. h.; •. pipvuil'u ii:ien v ive. medu ab genetic follow-up-on ai previously published 
cohon of 27E v.pn^e.utiivclv ascertained patients with verified.breast,cancer evaluated 
liiiou: em.oVgY ei::.:,\ Stnula; evaluation wav performed on lt>3 newly ascertained 
br;e. cC . e:: patients-. givimra.total!of 32b consecutive patients w ith verified breast 
cancer. V* 1 : behave that:this- represents one of the most intensive eitorts of its.type for 
nreticuhn-'- o v umentatii.in of genealogv andicunecr oil all anatomic sites-on a senes of 
breast eam.c: mulents The results showed-that the familial and putative hereditary 
catecieio ammo doubled.among out original; 22b-breast cancer probands We con¬ 
clude th.i: the impact: of; the host) lactic component' in breast cancer etiology. as 
reflected nrmost:reports in the hle.riature. suffers.lromisevcre underestimation 

/.vm /; //. 7 and I vneh. I f 

Cath a (it fit ; C vr-'Ct *uu 22 “W-371 . |w.Kb 

Prori:: the I Depart men: of Preventive Med Line Public. Health.. Creighton. 1 niverisity 
School!e! Medicine. Omaha, M. 


P Nl 'Cl 1 \R M.-VGNI TIC RESONANCE SPECTROSCOPIC INVESTIGATION 
Oli ITEMAN Nl I'ROHI ASTOMA /A SIR' 

Neit:\DAastpma m ammque tumor of childhood that.has- a.wide, range of malignant 
cxpic" ". 1 he progmws range from excel lent, wm animal treatment required 1 , for 
piiPetV.s- w.th localized: tumors or a special pattern ' ' :despread disease to very poor 
to; tlrose v. ;t:b skeletal metastases Certain infants., w ith disease'chp-s-ilied as Stage IV- 
S. Have a different! prognosis front! those witln Stage IV. disease who have skeletal, 
metam-om or J istEnOv mphrnode involvement! Biological dlllenemes between Stages 
]Y and i\ S n av help to explain the different: malignant potential of the two-tumor 
tvpes- The stimiv- reported here is a.further attempt to undO stand the biology of neuro¬ 
blastoma spceifn .illy ..phosphoruv mm lean magnetic resonance t: P NMRT spectros¬ 
cope. has-recently been shown tohuve great potential for momloring the metabolism of 
mobde pb ’sj'-hce-v H-‘ed compound" mw ivo. The-purpose.of the study reported heiew as 
to - deter mme. whether P NMR can elh; dl-tect a- diagnosed. neuroblastoma withiiuthe 
hodv. tC 1 ' dlmionstiate aid if I ere nee between the spectrum fori "benign” neuroblastoma 
iStjgc IV S: and that-tor ''‘mahguant” neuroblLisfuma (Stage IV). and to) monitor 
chances- m tumor metabolism m ie.s-p- time to 1 treatment The two infants chosen tor 
study had enlarged!!) v civdue to neuroblastoma 1 , whielnprov ided a unique opportunity 
to "iia E - d ,’r, -a E-;v*m involvement The authors- believe that: this- study w-as.par- 

eluded m ’ P \ME:. .o be used dltc.; lune >•-- m .^:ca and m then i\>p-oU"e t.^ 
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RUi MONARV I VI 1 AMNUVI 1C A C,1 M RAILS CHLMuI VC'! k 
f ( )R I L MOk'.n.I I S A N I.) PR:OM< Hi si I'.'N'Ci'. M! T AS I ASA 


Rrie.vioU" studio" have denmnvtrjtedia chemotaetm lacton lm: mm ■' , ^A m mtAm 
iiKii.T.y peritonea I'evuJdte." Hem a Live th^ lunyiva frequent "ite of in'dm-mm:! m. and m 
sev..»>n Jam tumor*. we lookcddor tumor eeliiehemommi'j tam.oM ir, eAe do mim-vm-. 

Ii" T \.c\ u d.je•"-afidle\am]ned the effect of inflammation on'the l<ka;n\;A t m d 
vhu! um iiiiu lE-L’^vneenv f ] hr i '"amom.: cerlk Intrutra.lica' injtkii.- dm Hmc .,arb 
su v pc(i*u mi <" V4 p particle" i.n 0 i miNtenU wammucrc ipv-r, i AA" *■ r m.^e dm 
wem kiiicd'between L h and 2S days- Lite: 'I he tola! number o! ,.Ad n ..ov.cmd m 
b:om ho. : A cobm lamme tkndkrose from K * ]n U;> 24*.» * 1 |! andlAm • rtmv.-m.dAr ; 
d : • - Ne ut rop ! ; iC am ou nl e Ji f or more t mut> "A' of the mtAimmamm cei • u V e m- 
w ecU wherethem wa* aip neater thania dildoid mscin the. level* pt e!dmo^;::.;mda*i; 
Lo-ace fluid" injection of water alone caused a mdd: inflammatory re-p n- turn 
subsided rkip'iJi>-. li. Hoyden chambers. the-tumor ce'K dermr Armed .n, -a *mAn. 
rcvponvcvto las a ye supernatant'" from animals wiiiiiinflamed June", and'tm ruacrutude 
of response cornelfiled directly witlv, the number of neutn pi ;A c. • I : '••• o: tola! 
evudjte e.ell"-(r - I)= 47 1 .hut nor with''macrophages-1r p 0.05 j Intravenous ;me. liim. of 
2 *• )(!> I-iodoJI/ovyundine lube kdi tumor cdN on the third to tjRh.day aim-immum 
die.i’.'.irneeiion w j"-followed after 24 hihy pulmonary kmah/atyti o: ; to S ;.rmmnore. 
timm: ee.ll"-m mli'amcd'limps than in control! animals Smukriv. ~ U 2! iky* a tie.: 
imention o!' unlahe.led!tumor- cellv. there were 2. to'4 6:time" more ero-A dmemAm;- 
M,io ; .:sV.i"e" i mi the limp"- ofi animal* with pulmonary, inflammat mn y - i |ii: A V-A. 
c'.eu !iivL"ifiat acute pulliK-uiurv iritlammatiion cum rcvjk m life eeTiero*' o'm.heeo • 
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cco . / li A-dunrsoii. \ R . anJl Voany . I 

A'oo/i <m Ah , no; o> Ah spaiw^rv. Ihu-.^s-t 131 fko Ad i. 1AVS 

Other support: National:Cancer Institute of Canada; 

loom the Departmem of Ratholoyy. University of Manitoba. W-inntpcy. CAmmA 


I\Oi\:j[)l'All VARIATION IN Hi N/0;o d 1 , NI NU iLUfCA [SNA A.N-:). 11 h 
R'( )L! IN HUMAN CAN CUR: 

In the comludmy.section of this.ben/oui ipvrene me.tuboliMTi'istudy. Him reponeh 
tiiat'optirTii/at'ion tdi lymphocyte eelll culture and en/yme assay .ondmmo' led t^ the 
deeelopment: (U ai re.p;i.‘duciRIe- assay, for the- measurement oh aryl h\dh>; b.;> 

d:o.\yL!"e. fi.AHH ).actuvjt) anddnducibility in l\.mphoc> les and nifaiioeyle.- 7 fee sarm. 
j"sa\ was’adapted to itincaHc ate. the metabolism of ben /«;’ ! a ipyivne i R!A. ti>' s.aM 
niel.;Nu>l ite"fonme.dib\ ly.mphocy tC". moiM o \ to" arid pll^enia I he hi el - premuie licuid 
diroimsti'tyraphy piiotilcv of BL mctabolisn; produced by R mphoewe"-. uuom*e> te"-a.:;J 
phoeiitn were qualniatis els. similar, 3Av\drovv HR vs as the rnator metabohle and HR- 
7>-d'o! w as produced in sjym't'kan: quarrutic^bv ad the. three t;w,o I A:..er«:.d "•:udk - 
atv.« revealed tlu. formation of DN A.nu de^iJo R7 ? me tab d.te audd..*.> b;.'.:e\■ be 
de;,i \ edi t'tv.im RR-7.S-dio]-M..|( | l-{>\.ides- Also-, a verv i nte.re "‘urn ob"*er\-dti-»:. u^.mm 
lymphmeyte AHH activity, and iruKk ibriitv in the ham.:e p-m AdCm, \:.o;ed vvuh tie. 
"■e..i". oil ol the veem. heme limb durum "umme; and e^rlv- t.d! "ed-m" a T d Ib e durum 
other tiiiie" S Aidiev on. im iieo/s.yo;n arul:dt/-vyotm tvvijsv. de.u.ormttak d t:m;V K :r:pn »• 

A; r ^'**'{-'A '(l 
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Gurtoo, H. L., Paigen , B., and Mi no wad a, J| 

Ini de Serres, F. J. and Pero. R. W. (eds.): Individual Susceptibility to Genoioxic 
Agents in the Human Population, New York: Plenum Publishing Corporation, 1984, 
pp. 373-415. 

Other support: U. S. Public Health'Service and the American Cancer Society. 

From the Department of Experimental Therapeutics and Grace Cancer Drug Center, 
Department of Molecular Biology, and the Department of Immunology, Roswell Park, 
Memorial Institute. New York State Department of Health. Buffalo: 


URINARY GLUCURONIDASE AND ARYLSULFATASES IN IDENTICAL 
TWINS OF BLADDER CANCER PATIENTS 

Studies showing that bladdhr cancer patients have unusually high levels of urinary 
P-glucoronidase and aryLuIfatases A and B led: to the suggestion that these urinary 
enzymes may participate in bladder cancer etiology . An alternative explanation of the 
high levels of these urinary enzymes in bladder cancer patients is that the disease itself 
causes the elevation., Since the levelk of these enzymes are genetically determined, 
measuring the enzymes in healthy identical! twins of bladder cancer patients can test 
whether high levels occurred prior to bladder cancer. Five healthy, identical cotwins of 
bladder cancer patients, together w ith matched control^, were measured for urinary' p- 
glucuronidase, arylsulfatases A and B;, and two other lysosomal enzymes as controls, 
a- and P-gaLctosidases. The mean levels of all five enzymes were not very differentiin 
the cotwins and controls, suggesting that high levels of urinary enzymes observed in' 
bladder cancer patients are a consequence of disease rather thani occurring prior to 
disease and contributing to its etiology. 

Paigen, B., Yarfitz. S. and Tabron, D. 

''.racer R\/search 44:3624^3626; 1984. 

From the Department of Molecular Biologv, Roswell Park Memorial Institute, Buf¬ 
falo., NY. 


ROLE OF URINARY p-GLUCURONIDASE IN HUMAN BLADDER CANCER 

It is: suggested that high levels of urinary P-glucoronidase may increase an indi¬ 
vidual's risk of bladder cancer by releasing free carcinogens from their inactive glu- 
curonide conjugates in the bladder. The hypothesis derives in parrfrormthe high levels 
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Bovine. papillomavirus contain'' two independent traioiorrnrp pen a- tm: ha *e 
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ptoieimwas identified by mearmuf arr antiserum against a yvntheto peptide t or;esnvrJ- 
myto the 2< i COOHterminal amino auidvof the1:5 C)R} The L5 po:\.fv-pndt js the 
smallest viral tranMunminv protein yet eharsKten/cJ. it had an ap; a v e?,t si/e of - 
OhMaihnr 1 he. ti and or mine polypeptide is eriv.ode.J entirely w.ith.i. "e. ■ -r.d rad; of 
tie, i ^ ORf and ik piedicted ainmoaud composit^m is- very um^a! tO- a o; irk 
linsiia a. kL are strongk hvdrophohm and 34 f Y. are leuieme C el. i:u. to matmr; YuJo» 
Ik.ah/ed thi s poly peptide predominantly U> eel in Mr membrane - 

SOiiepel. R ..Wadd Cilass. Nb . Ruh^r, \i S . and Yanr. Y ( 

Y O /, „ 233* 4f>; m; July :v idyc 

fimi, die l! ahora’orv of Tumor Virus. Bsolv'gy .. National Lamer Iiotutaa: Bvik sT; 
MM 


mi Nf AV HloMBIYlOAli li.OiNOLOOY 

New method'- (or studying the geneim mforniatjon of human- in headv;: and! 
disease are emerging from bask sete.ruc labordtone.v Bevjuse tkoe ap;- a.no-are 
v .Thug fundamental insights ford»agro\mg and treating dls.*uve. it m m ,• Nm:' that 
p-T.-eo: me.rs beeuato understand these methodv and'how they are used Metn-»iL for: 
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STRUCTURAL.ORGANIZATION'OF INTERSPERSED REPETITIVE 

elements;present in the dna of wa-wavca/ pv 

i!v- . u A iA h -0 il ta frag;;u. ni- tiro;:: t:,a DNA ul Mu-- 

muu.uut'- a C'" m p!?x specie v specific pattern, produced irum nonsateime re¬ 

petitive sequences The patterns have been used as a guide in the directipurificatiomof a 
group of fcroadlv interspersed repeated DNA sequence* 'chamrtcnred hv a p 
/ 4... C..: No.. been vtuviu 0: r • v mAm uAr JAmm. rc'-Hu n-'n nurppoc 

and genuine ioumern blotting. I nese studies show that the cloned representatives, 
originate from an abundant group of sequences that share homology with about 2 > of 
the mouse genome. The sequences do not! appear to sh'n r * wA u - 

iiiic:: 1 pcisvooainii>-n iNiir-i i nor, w ith the major AT-richi satellite sequences of 
mouse. They appear to be pan of a group of larger repetitive elements that is both 
broadly interspersed anJ'heavily methylated in normaf mouse tissue. 

Tolberg. M E . and Smith , S. S. ' 

Biachimica ei Biophxsica Acta 783:272-282, 1984. 

Other support: Nationali Ihstitutes of Health; 

Fronvthe Departmentof Molecular Biology. Beckman Research Institute of the City of 
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SI PPRi WIPIN' Or I IMORICiKVR' ITV WITH' COST,Wi l l) EXPRESS ION Oil 
Tiilii e-Ha no-(>N 0XX?t N! IN I J j BLADDERCARCINOMA-Hl iMVv 
MBKOflJ XsT HYBRID CELLS 


A' human Ummr cell line iU't-expressing an activated 1 t-Hj-n.'- 1 nri^^one uav 
fused with a: n->r:mL human fibrublu vi ech line 7'hm fusion: resulted ir. h;* brads- th.yt 
behaved a-- tfumlormcd cells in culture bub faded Id form tumors in nude (athymu) 
rime Alter repeated cell.passage. two tumoni genic seguegantN.of the.hytmiiL arose m 
cuLum 7 fu IcvcL olicxprovion ot activated c-Ma-/c*emRNA 1 and'it*- protein produce., 
p?T. were sm:: ! .:r in the IJbcIj line 1 . tihenontumonigenm. Hybrids, and the turnon germ, 
seem gaum DNA tranyf’ec.noric of the. hybrids were performed with activatcdc-Hawe 
plasmid construct*. and tranvfeclanls- expressing a 2-foid leveliof oHis-w relative to 
the-hybrid vJN were found to - maintain: the. nonturnorngenm phenotype V*e suggest 
tJiet:e\p:evs.]o- of the a.livec-Ha nn oncogene'is- insulliuentfor ihcmaiignanttruns- 
fnmiatior- of these human coiL 

Cnovm A (i , Dim 0 J', MdohaU,.C J .A uinbriJ^ , L J 

rrdi'. o <> r tin A \iU> >tu;i Auaji m\ (>[Si tern c\. L SA 83.520^-^23 3, July 3^56 

Oihv.r support National (7nu.e.r- ins-titiitmand the Primp and C7arose fdo I and 

h • im Ii>. n.oreiv nr oti Microbj:' ! oe V' and NJoLvuia: Oierietn-s, Ct‘15e.ee u! MLJwTtv. 
U r- o:v:. ■ : (Vadr o.me Irvine. 


SF1: ECT1YL TRA-NSf ER OF INDiViDUiAL HUMAN CHROMOSOMES TO 
RECIPIENT CELLS 


7 vv o hy.poxaiiUmu pHosphonbosyiltranvfc.rase-deficient'human cell lines. D% - 
AM 2 and M 1 ii tvs MIKm.were stably transfeeted'w.ith pSV2 g/?r. a plasmid containing 
thv. sekn.udae nia:kc.r /. o./*< rnco/i xanthine-guarnne : phosphoribi'isv 1 transferase 
til: ^■* vpri H> p.tvan:!i:fie-aminoptcnin-th\ niid'ine'Devistaiit transformants arose with.a 
frequency.ut u \“> and contained mostly single, but occasional multiple, copies of the 
pias-n.iid sooner. 7'nc.se transformantsactivelyexpress the Leo gmmarke,: Single' 
c.hrniiii'iNmm.-sm tiwo different: H7 Jt'iSi.'J gy; transformants and one erv trans¬ 

formant. icon taut mg the. integrated',plasmid sequences, were transferred m r;.., m,cib 
mediated ciitom : ^':nc transfer to hypoxanthincphosphonbo^yh transfer'usc-dldwiem 
iiiiiu.se A^'etdis. f ne transferred Humarvehnnmosoinev w ere identifiedias-2. 4 and 22 by. 
u-oml; a e. of (7 ili staining. Co banding, isoen/y.me analysis. and in., situ 

hybiuE/v.: 7 te> system m being used to-ere a tv a library of inlervpcc ie.s niicnocc!] 

loic.r: Le . e ; i. :rcmg a unique single humanchromosorire ima mouse back¬ 

ground 7 he t.iimp'.ete hbr.uv will re.prescnti the entire human'k.iryotivpe 

S'.o,-.. p S . Icip/ic. (d \ .. Same vhiirsa.. J. H . and Scmbodct . 
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lUience. of a ifiiiA iu! enh.uke:. cK* w.:s au 1 ;y ^ i ; .: ^ -J. v ... *^ r k ■:. aNo-.-- 
V. s v\ l' cone lulled Thai augme med expression oi ever, am- ^maN. m ■ . g.' . i- v..- :o .c”: 
to: cut: ansi onnmg : act:x ity aud'Ce’:adb’i• ,.N s.iiuctu: j. a.;-. \c no- !". ' ' A-,m •' 

tumm. Jens ed: aii w k s- aie motiiet no: sutokicnt tor Km gem \ a-. a.'.::. me 

Cub; Vn vt'li. ^.O'MT'-P '173 mig/ pi ope.Tl !'C ' 

Lee, W } , Schwjh.. M' . Vv evtuw ay... Ii) . andiVkmnm. // /■ 


O^er support: The George Hooper Research Foundation. National Institutes of 
Health and American Cancer Society. 

From, the Department of Medicine. Cancer Research Institute and ; Howard 1 Hughes. 
Medical Institute Laboratory. Department of Microbiology and lmmunolbg> .Univer¬ 
sity of California. San Francisco. 


A 1 >r Til 1 Cl' ROM I DAT I ON-1 NJimij OR RLI HTTi S TSH b IN! H‘ C'i i- 'N, p Y 
u\ N/o::, ’PYR'I N1 Ol Aft-. K.n OIi).\l 'liOlN.ONC'Oiii. 1 AI Pk< >-Li IN. AN:). 

Ii)NA RINDING /V XTVO 

'i he- ob urn .live-13; the present: study wav to 1 cvaltuirif the mJ..m:.g 

l a - ^.re 'eeiiu.]?!\• oti Hen/o'«njpvicne (HiN in ms by the uvc. ok 2.5-d: 0.a: , ’y. i )'• c-o* 
L.jit.t 1.4 Yu T Jj hi, tone iDAGDT \ Ou: previous- study demonstrated that: i nXCjDL. a 
picoufsiuiof D-giii.ano 1.4-]aete»f5e. known to-be.a natural inhibitor ol -g] j. uromdese. 
caused, a 7UC- re Jut Mon in the incidence. of nmnmkby. ttm'or inJube.-n n t .12 

tl• me111\.ibe.n/•; (a ]a1 11 fi :vk enc (DM'BAk CkudmiruNratmiv ot DAGD1 a' v nc Ja.eC the 
imluemm:oka bo kd oruofetaf protein shown to-be associated,w ith ^min.kc.nvxk andi 
tumorigeneviN, and marked IV red need binding of [DMBA-to organ IDN.-V In ike prevent 
studN- we ha\ e examined the eiIPv.r.oi I)A( jDL l oadmm;stratum on Ike Hukko ■: oi tkc. 
oik.oietal'protenvanJ itx-bmdmg to organ DNAumlb ' at. DAGDL ry ?.y 

the imhien^rii of the oncofetal 1 prekum by. a tanur :vk di'-e o! Bn 1 DNNlNi aw,-. 
Il.Jj. ed'BL'hmdmg tooigan DN.-Y. l e by.50- N»N.. dbpendmg omthe org.eeew. mailed 
DACilT] appears- u>- act as. an anti-carcinogen depending or: trie o'g.e. cxmr.mcC. 

D \('i!:)I appears to a,t as an anti- caivinogen by mbibumg di g-•• ; .No ■’ ol by 

dn'vvluted metaN.vhivs ol BAH-., thereby- itk.re.o : g deloxiNvation; an.: v.e.m -gem. 
s !eu:am e 

Wo/oveN: / HanaUsek-\Va!.-.-/ek. M . and Webb. I I 

In Cooke-. M W. and Dennis, A. J. teds .): Polynuclear Aromatic Hydrocarbons; 
Ninth International-Symposium-, on Cheniisn?, Characterization and Carcinogenesis, 
Columbus, OH ! ; Bdttelle Press, 1984. pp. 947-959. 
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11. T in K (spiratmy Sy .v I t tn 


bx( ! i' ki \ as si >u:ati D. w nil ohs likicmvi pin \»c >\ ah y imm: as; 

11 \!vm Mi i xi kao 11 n: ak kv >:n c’l.s ima'i sun;; i.-viii m, as 

S: I HI I Hi A LXP1 AMSOl (HIV A I’lK i AIRWAYS 

C cr.t.f.rii v.c:! fret. nhrako hum brut:; v liTljr-s o: ! P\t : uJ^nr on, - at m*. >- c. H> 
n;->;iu!a - I'ili-u m and .S ;/-< pnt'u^i^nun- simulate se.R\:: ••■vc -. • *v on; 

ya:c-by cvpi.ifiN {r.t i\;p)vA p>g ujl hei:: The stimulatory effect i^ nuuvD’.d t;- :•• \u .vv 
oi damage n• ihL iv-pir.tN>rv mimosa.a- weTaseuulJ be dcucrr|tmed by. uo:.jo:j v U'd 
examination (■•!: (he vxp!ai:tv. all'ei exposure Bacterial isolated IrvM:-, p.mv.::m w;:;.. a 
history of sdiioStnn. iir*.e. lung dmease t/ y uc.r'tw>*i from i.ys:;.. tihruv'-.. yd 
ifir/at /;:ca , arid Iron:, l hrv>n il bronTnUs> do nordbrSiimstr.Ce. mcleaved 

frr.uuerk y of puMtRe Mmem or l' rc!e r s-ijrn jlat-iuit c>f secret yon tha:no>iramo!i'-i>uk!ed 
from other nuiiiwiJuaN At leas; three stimulatory; sub stumer are found ir?. eelbtirci 
filtrate.'- oli r u \ 1 huy appear, to be proteins of molecular; u eight bb/**;-- 

ltHeiXKi asMLaenimne.d'by gel! Nitration W ithin the crude tdirate.. they are rcdnvehv 
st.ihD tu tiea*. pTs'tes.My m v..and storage aid ( and in Immb muvgc.n The-stimulatory 
iK t;v if y i> not. il^vt uporn sub. uh are dt the hue tenia: W hern ivokoed hum theddtrvte by. 
eolliinn chromatography. they become labile'to heat and trypsin Isolated act:\.e tra. 
ti om show, prutiedytic a. tivity eonm iding-u nr mu. . irmstinuddtinc'capaeit\ ..succemrn’ 
a tela-ionsbip with Pst a Jem- proleaMo 

Sumuiatory-. substances released'by .S' pm unn>n;a< a uSPlinPut nine appear. to be. 
JhiicieTitdrom those elaborateJ'hy F\cuJr>mi>nuS. They arc extremely lamb tv• he. at and 
'".e.’e . and rhv. . a pa,,sty to-s-nsuolate sir Rh onus lost: on subculture pRkmmmv ge!. 
tii.are'i'i:, 11 .s!'.. L ifi ' tlr. S-.pr- lt ii*ip r..j t stiriia!jtory substancc• s-' 1 3S' irt a. I:; hev ul j r w e:ch:: 
Ten.o, id si k j «-v daitons, uhilelhul oi" H' in tin an: ac i<-eeti h-ni mo and 1 

d>r !i ,iKMi '| tie rc-'id.ts suenest ku.'ena whicfi ydirunicalK infec.i o: vo! in.ee re-poe'.ory- 
a - vs-.v.'-ot Hid..,.id...:TsjMenrc Irom (T'stru,etn\.e Hinu disease can elaborate cxlrawcllu- 
\y produced. ^apTukoi sUmulaung secretion of mucin.Thus, the bacteria themselves 
may contribute to local manifestations and, ultimately, to the pathogenesis of obstruc¬ 
tive disease. 

Adler, K. B. c! al. 

American Journal of Pathology 125:501-514, 1986. 

Other support :National Institutes of Health. 

From the Departments of Pathology; and Medicine,.College,of Medicine, University of 
Vermont, Burlington. 
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foster niK7ohis;ii gnnw-thib) an el astute-dependent Jg A cleavage arid. heme eriiariL ed’ 
trachcai cell adherence 

Niedermam. M S , Merriii. W W . Po!6m4j, L M ..and G.v.e. J' B< /' 

Annruan Review of Rc.spirai(>r\ Diycast 133.25V26G 19 V 
Other support: National Heart . Lung and BitK>d Institute 

Prom; the-Pulmonary Section'. Depart men:' of Medicine. Yale. Umyeiv-y SHm-G of 
Medicine New Haven. O’T 


BORDRTRIJA PKR1 L’SSIS TRACHEAL CYTG7 OX IN DAM AGP 7 C> THE. 
RESPIRATORY EPITHELIUM 

Few pathogens produce as many biologically diverse toxins as B pertussis-..and 
TCI' is the mostirecently discovered component of this arsenal Although ia structurally 
simple molbcuie. its target celllspecificity is so narrow that it had completely escaped 
detect ion tu nt 1 11 a s s ayed with appropriate mode! systems..cultured respiratory epithelial 
cells ..These and! other models--should, now make'it possible to evaluate the precise 
mechanism: by which TCT selectively destroys, ciliated ceiN. a centra! pathiddfua!! 
step in the pertussis syndrome. 

Goldman, \\\ k 

Microbiology pp, 65-69- 1986. 

Other support: From the. Department of Microbiology and Immunology. Washington! 
University School of Medicine. St. Louis. 


IMPROVED ISOLATION Of! RAT LUNG ALVEOLAR TYPE II GLLl S MORE! 
RI PRI SI N' I ATIVL RECOVERY AND RETENTION OE CELL POLARITY 

We have develbped an important procedure for rat lung alveolai Type II (ATII) 
cells which yields a more representative sample of ATII cells with respect' to their 
densities. This p;oc ’ ^ includes an initial selection on a density gradient of approxE 
mately the complete density range of rat lung ATII cells. Subsequently, to exclude 
contaminating macrophages and lymphocytes from this fraction., the authors have 
exploited the fact that the contaminating cells have leukocyte common antigen (LC) on 
their surfaces, whereas the ATII cells do not. Our procedure yields 2 x 10' ATII cells 
perrat in a fraction which is 90% pure; the cells are immediately available for biochem¬ 
ical or pharmacologic analysis and represent a 90-95% recovery of the ATII cells 
loaded onto the density gradient. The cellfc retain their in vivo morphologic characteris¬ 
tics, including their polarity: 

Weller, N. K. and Karnovskx , M. J. 

American Journal of Pathology 122:92-100, 1986: 

Fromithe Department of Pathology, Harvard Medical School, Boston. 
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RAl *■ 

The authors have developed caprice dure for the. isolation of alveolar Typed (AT! I.* 
eel N from adult rat: lung After an iniVaal selective enzymatic digestion of the lur.gs by 
l^aee w ith 0.2N : collagcnas^. tHifp"; trypsin.(): 00S' t clb^ta^c; anJi(*■.LK' r: , DNAse 
I v pc I, the c.e.!N- whkleare released are. separated by density gradient: centrifugation., 
and a fraction: which includes all ATI cedis (density. 1.01/7-1.041']) is harvested 
Contaminating leukocytes- are-excluded by specific surface adsorption, exploiting the 
fak that these celiN have leukocyte -common' antigen: on their s-urfiuce.s, whereas ATI 
eelN do noti Sinuiaiiv. contaminating alveolhr Type II i Ad II i cells arc removed by 
specific surface adsorption wit hi the use of the lectm Afrn 7 urn pomitt.r.u agglutinin, 
whk’h:binds.to tresHly isolated: Ad II 1 celK and.not to:Adfl celik Our procedure yields 
5-*. )U Add cellk pen rat in a fraction thalus at'least S5-88N pure., the cehs.are inimedi- 
atld\- available for hiochcmk a! or pharmu^ologu. analysis-and represent a9SN- recov- 
erv of the ATI cellk- loaded onto the density gradient The AT'll cells- retain their 
essential nev./Yo morphologic characteristics, including them polarity 

Welter, N K . and Amorn..v,fv. A/ J 

A?nt m an Jiwrntif'ot'Puth <'/»'gv 124 44k--4Ah. 

from the. Department of Pathologv. Harvard-Medical School, Boston 


HI MAN Al VhOH. AR LINING M Add R1 Al. AMY AN 1 IiH ACTTR1AI 
Di.ld N-Si n. 

d (-investigate the possible . amibacltcnai propertiesc>f hunvan alveolar lining mate¬ 
rial i ATM m we 1 obtained AI M and pulmonary al\eolanmacrophages (PAM!) by brom 
choalveolar lavage of healthy nonsmokers. Alveolar lining, material was isolated by 
ecntmfu nation: o: rme.ropore filtration; electron microscopy revealed! lamellar bodies, 
and lipid anaivsm showed that 9.8 f Y of the hpid fraction-was plmspholipid No free flatty 
acids were detected Sir-v.pn s mu u' pnrunimiuid and.non- typable Hot cmuphilus infiucrv 
:.Lh. iNd HI i died spontaneously inT’HS• at a mean rule-of log ( ! ) 7-Vaud 0'9>in 90 nun, 
respect i \ d v. the addifuon of.MAI appeared! to exert a slight protective effect,,and at 
Hie her concentration' 1 -- s-ur >rte.d replication, of- N I Ill 1 here was no d; tiferenceintfie 
uprdie (A the bac.tei in b PAM when AI hi was-present Phagocytosc d N ; : l! were 
killed rapid!v- L u: Jkv*ffe[; a. Iv w-iikin (>( • mu. .by PAM w.jih.or without: AL M. A greater 
proportion - of : \ uurm^ were killed by PAM alone than m the presence, of A-l.N1 
Alveolar Iirune nuitenra; Horn hcvlthv humans thus appcais-to have nu demonstrable, 
efiteei on h wti dblens-e against; them ba,.terra ddie daftereme-betueemour results and 
those of"caiiiiei studies using Al M Iron, rials-may- relate to lnterspecies-diflerences in 
the composition of AI M: 

Jonssoin S ... M usher . ID. M Gorec. .A, . anJ'i/cot rem t, h C 

Avmirwan A’iamu t>* f\(-\p;ru!nr\ Diyt yaw 1AA h Idfi 140. 19X(i 

Other support: Veterans AdlniniMrationiand the National Instotutes.of Health' 

from the Medical Serv ice. iilhfP.cOous and Pulmonary. Disease Section K Veterans 
Administration Me.du a! (.'enter, and the Departments.^) Medicine. Microbiology. and 
Imiiiufioiegv. B'uvl or (A%l : i ege oi Mcdu.me.. Houston 
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EVIDENCE AGAINST LELKOTRIENE-MEDIATION OF 
PROPRANOLOL-INDIL’CEB AIRWAY HYPERREACTIVITY TO 
ACETYLCHOLINE 


In unanesthetized guinea pigs, propranolol treatment (Oli mg kg ' 1 i.v.) substan¬ 
tially increased reactivity to intravenous acetylcholine infusion or aerosolized hista¬ 
mine to a comparable degree. Neither BW755c (5 mg kg' 1 i.v:);. FPL 55712 (1 mgkg' 
i.v.), nor piriprosti(6 mg:kg 1 i.v.) pretreatment influenced propranolol's effect on 
muscarinic reactivity although BW755c abolished histaminic hyperreactivity. This 
suggests thatipropranolol-induced muscannic hyperreaciiv.itv ir the cmreep'.A' : 
ne Jhitcd b\ leak- «;r!icru> when-a- i'iioamoiu hyperea..:r ve v ;iu: ; >% 

AG/me ( 

Jim* fhi'. r>: /V-o'\ .ant-! j'kuwuH-.tti inv- 3S: 5 5.* : > - 552. G 1 *'- 
M/icr support: National Meant. Lung and BKkxI Institute 

I iv' t; j the I k jj'.irtnicntvpf Medicine. Pny vmlogv and Environmental He I'mvcTsitv 
oi Omcmnat- SOmY oV. Medic me 'im innat ■. Oli 


1 I LK() 1 Ixlll Vi B Pc. Hh VII ATI- S AIRWAY Rf SPHN'SH ENT SS-/-V 
AM ) / V W/ A'D. 

Wii studio the clleclv o! leukoincnc B r . (L’l Bp on' guinea pig airway muscle 
v/,\ <•■anJ'w v/.v-f* Re o\ enesv in vo <> vea^ a>sensed by measuring 
sfv^.ttiv uirvv-av.[fy!v[; t !;a: iiSKaw.i upuMmnlravenuusaeety]choline infuMor. i5 unanes¬ 
thetized. sp-.u.t.memiAy breathing guiriedipigv. Wc lound that! aero*ott/’cd L TT A. ima 
cencentimn t, that 11 -^.lt had'nmcJlect on base 1 ine'SRaw. caused a sub*U;n:jVinerea^e 
ifs bo'iivhud t;.: rv AC h within k m i n i of: i in- a. Joiinistral nri# Re^ponviKtri'e^- 

tn n uti> wjn. a vv e.ss-ed by me joining isometric contraction oi trie gume^p'g tracheahv 
up -mi vtmn.kuiuii-by. either; chcinmal or. electrical! held stimuli ThvvC st-jd.e^ 

Amw.ed tk.ca com e.ntratiMn.o] l TiHi. thati itse'd aid mat c ause centra:, m e. jy -ter,tinted! 
amw-ay- f£ia.s v k. onitreu.Moh h-AC'l; ard'kC; hut n<>t to nonepmephrmc- Tin:- eticvt ot 
1 ’Hlk UM^ su ; ^Uint:.d:y redu; e.d'.hy mh/d'gme Oar data vuggest'- thuttam.-a:.-.■: I ,'J Iv 
au 1 1;.:: j ■ l ,i v s r,; 1 u i. i; -!; a. * li L / o; it; \ />< may df^ct’A. p ' ate the. 

rey"’:>"\eu.'- N aimm iv on-' -m.mus Jc t* . ■’ •• MauL KOivtna. * - 

In *: ; >c . J \\ m.dWG'me.C (> 

f’t ■ 3H SnMM-Onx M, iV |M«^ 
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v 5 :: •’ ■; h ■ u(iMP'.- mOrnmed th. eUadTomechamea! of 

tetraed " ...n II X ■ <. »:■ un im tAa ■ haC ^ 7: -i *o- ’I h imm JL-. Weh mud that: 2 11 m\1 

Till A 0L-: d'./ac. smooth Hiuvt.lt viIN- from - 5H 3- mV (me.amr SI) > to 

- 44 :* 2 n:V an J! caused 1 spontaneous autoon potentials cAPs) to devck.'p'U hich were 
31-2 mV mampiduda. Hie^e APs, and the phasic contractions: electrically coupled to 
thenn were totally abolished .in buffer containing 0.1 mM cGMP. Qun findings suggest* 
that cGMP markedly affects the channels mediating TEA induced APs in airway 
smooth muscle. 

Richard' . 1 y.. A/md^. C.. Oustcrhout; J. M., and Sperelakis. N. 

F.urPPf;an\/.tmni!i> f>f Phw r, t”iv.'t*li % ?\ 12S: 2 C W ; 302 : . jQXfv 

Olhcr supp r ;; N.itivlhal Heart, Lurie and Biood Ibstiiute. National Institutes of JHLalth 
and the Anie:;,.ir l ung AssociaOoTi 

Ftv.>m:!liL' l!>L;-;:rt.merits *di Medicine. Physiology. and'Environmental Health. Cnivei- 
s;t\ ol One Sc’muTo! Medina. C'meinrrai:..OH 


EM LOIN. On IV. P'Mo 1 K If M I!): AND A-V1 AGON IN TS Oil ARACPill'K )Nir 
AC ID All! ! A.R. hi \M AMI): CA1! Cl HV l N I RY ON OEJlNl A PIE. 'IRACHEAH 
Ml SOLI R:[ M v v)N : M\ 1 \! sS 

Wt s-tud.aJ ;:ia elkuls.ci antugmaO' of a?a Jii;d> >rik. audimetjd dUm.anJ cuRmn; 
etr.ra on.lK-. tie s-pv. i ,-c.ss- ot: au w av v:m ^nN: mnsje to-ucc.tx ILh Ore i AChn. potas¬ 
sium and r,.''agU'Cphroa. R--as-po.nvivene.ss. \ irmd!hy- :m .waning Homet:- 
nc. contra..!; ol gumaa ;:g" traOsealh miisv la-uporrchem \vd s-nm li 1U:i.-»m We found 
that p.•kmr.a.tcdiihe response ot amway nuiscie to:ACr. and KCk but*not 

to norepim : ' :;iu The inJ cuethucirr induced potenMution obs-e. rived w-a* inhibited b\ 
both, BAY ~C' : y aed nilled’pma A-s oe\ urndi with mdomethncin pre treat merit. we aiko 
found tide ;:; i ••m.oMmcthi- concentro’ou of laukotnena 0. < l TI >j potentiated the 
resjjousivy: ; ,.oftra.Jrs.d naisule. lo-b<.':r-. AOnand KCf Out data suggest that mJo 
nlethae;!.: ar ' I 10.. p- :e: rtatlOT. of ga:iip;g aiTw-ay nsusja resp<‘Ms-]N,e.nesv to 
certam R v-md ■.. e^-tT vt« •: ' r;:a\. be media* l d. at; least in- pare. bv cidVamad 'ex-tr jceilLi- 
ia’Ca mm.. 

Thorp:;, j. ! -v-ACm.' ( (d 

a.. ■ / - mm, ■ mm’ Yh.•, c4 2"7. ]o',^. 

Oiiur\upp.--. N,: H. . I ung n:,d }>io >,i Ihstitate. Natn.mai InsAiates-oI Health 

biomitfia Da; ,a'n .-ents-n-f 'NT. .die. me. Phy m. C gv an J P.itMi'Omrse.riLa; i !c,d:m l niversity, 
ofi Oiro im .a S : • 4 aU Nd ... sria . Ciru ma.m . OIL 
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cvpaain CT;;:-ea pigs-ir,,g:. wp\ ol six wore treated with' ind-m iiohaJn i M 1 mg ke IP/ 1 
arid sluda.d * a ' -'a a ad 2 !. .if-.eMiic I, a a t: ••eithaf 1 5 (Ujv-v. o/OUL" The sa 
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animal v went comparedTo similarly; exposed groups that were untreated Reactivity 
wav dl’tcnmmed by measuring specific airway resistance (SRaw i up >r. intravcnoU' 
avctylcheimc mfuMon Rnor to ozone, exposure, indomethucin hadino effect on either 
SR aw or niiiN. arinic react i\ ity In all untreated.guinea pigM'n -- 12'j e.xpnvcd to1: 5-ppm; 
o/onc, there w o m-i MgifLant change in SRaw or muscarinic reactiv ity In contract, ah 
treated : aniijiaiv e xposedito*!'.5= ppm shoued ^substantial inert*ase-in-rea,!]*.::>■ 1 ’h>'sc 
trebled ammub exposed tonVO'. ppm showed significant elevations in SRaw ■ making 
inre:p r e.t:i'; *m- ohehungev in their reactivity ditikuh We conclude that inJOmetha.in 
tre .omen; in., re uses hnon.hia! reaeti vitv in guinea pi-tv exposed u suhthrevholid ozone 
Icvcb- 

A furies. C ct it l' 

I cukoiricnt'S und' Medium 21 259 L 268!. 1986. 

dint r support: N-atiional Me arts. 1 ung and BINT Institute. National Institute' of Wealth 
and the. A-me.ru an I ung A*v>aa:)on 

f romtH- IKegantmenls-o! Medicine,,Rhy Mology and Lnvironmemul Health', Urnversify- 
of C iiKinn.:’; Soh.. k) 1Iof Medicine, Cincinnati], OH 


K IMH'Cf I) AI 11! RATIONS IN- AIRWAY MUSCLE RESPONSIVENESS TO- 
I I I CT RICA I' HIT I) STIMULATION 

U e iTive'tigjtyJ possible pre- and postsynapiic effects of K ' -induced depTanza- 
Mon om ferret tiaJieal smooths muscle (TSM ) resp>n\i\e.ncss to cholinergic stimula¬ 
tion T o electromechanical activity, cell membrane potential- f/T ) and tension 

(I..) we.m simultaneously recorded in buffer containing 6. 12, 18, or 24 mM K ‘ before 
and after elL\ tmea! field stimulation (EES) or exogenous acety Ichulinc ('AChi) Tn 6 mM 
K . /; was. - os. ] i | (). mV (mean; ± SIT); In 12 mMiK V was depolarized to* 
■ x -‘ (i) 9. mV. biisa! T... did nofehange,, and both excitatory junctuonal potentials 
and contractile ne'ponses to IT S at:short stimulus duration were larger thannnbmM 
K No suTi piv.eruiatioivoceuned at'a higher K *. although resting E n andiT F increased 
progr^-TuTy above 12 mM K V The sensitivity of ferret: TSM toexogenous ACh 
appeared ur.Treeled by K. To determine whether the hyjx i rresp)nsiv ene^m 112 mMi 
K" w.iv due. it* pan. u augmented ACh release from intramural airway nerves, 
experiment' were -dm -.sine T SM preparations incubated w ith [Tl jbholine. i • measure 
| iijA'C’b rebasi at r^-^oand during EKS Although resting (TIjA'Ch rdtrase increased 
progressively m higher Krelease evoked by EES was maximal! in 12 mM Rd ana 
dm. lined in highcmorKcntnafion s. We conclude that small.elevations in the ex trace Min 
iar K ' ciMicentrcifion augment respnisiveness of the airways, by increasing the release 
oi ACh bo'dn at rest and - during RES from intramural cholinergic nerv e terminals 
Iia’-ger increases, m K- * appear to beinhibitory, possibly due to voltage-dependent' 
etitectv the* o.x.ur both pre- and : poMsynapticalh 

Srii?-rU ( f l ill 

J-i'urna! i-r A :/ d’Hi ysad->y\ 61 1; 61-67. 1986: 
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Seil/er. Jo Bigby. B' G .. Si u Ibar l 1 , M . and S-uJi ,■ J A 1 

Journal ol Applied'rf*ystijii*xx 60 4).: 1321-1326'. I9M v 
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I.R YTH ROCVTLS ■ FROM CIGAR I.Till SMOKIiRS CONTAIN MORI. 

Gl.CIi ATfillON-L. A ND CAT A LA'S fi AND PROTLCT LND07 HI.UAL CLLLS 
FROM HYDROGEN PLROXIOL BLTTLR THAN DO 1 LR YTH ROCYTES. FROM 
NONSMOKBRS 

Recent observations regarding.the ability of intracellular erythrocyte (RBC) ante 
oxidants to decrease 0 metabolite-mediated injury, to Jung 1 tissues haNe prompted 
interest in the RBC antioxidants of patients withdung disease. We founditha: RBC Irom 
14 healthy, age- and genden-matchedl cigarette smokers contained more fip 0.05: 
glutalhionedb. 3 : _ 0i4 jaM g Hgb'versus 5-0 r 0.3 pM g:Hgb)'.and cataiase 1 <249,535 : 
r H.?or uni In- g Hgb versus 222\6I T r. 7..1 SO-units. g Hg'bn than did: RBC From 
nonsniokens In contrast. RBC from cigarette, smoke ns and n on s-nrokerv-contained toe 
same activities of!g]utathionc'pero:\idase(2]!.4: ± ],2 : units g Hgb \ensu- 20 4! r 5.5 
units g Hghi RBC fromi cigarette' smokers -also-protected! bovinepulmonary artery 
endotheliaLcelils in culture from hydrogen peroxide (H O ) better ip < O'Gbnhan did 
RBC from nonsmokers.('52..I ~ 6 ID protection versus.3L9 :r 5’. 7-0 protection]. The 
result^ suggest thaf'alterationh.in RBC antioxidants may reflect exposure and or aflcct- 
susceptibility to o.vidani-indueediinjury 

Toth. K M.. Berger. H M . Beehler, C J 1 . an d Repine, J, l 
Amern an Revten of Respirator s Disease LM 2 281-284. 1986 

Other support: National Institutes of FRaUh. American lLung'Assvkianor. Po^uor; <k 
Gamble..and 7ambrands.Ihc 

From the. Departments- of NScdmine and Pediatrics a ...me W ebb ■•Wiring Rung' Invo¬ 
lute. Lmversity of Colorado HL-allhiSciences Center.. Denver 

PRt'K I SSING OF ANCiIOT HNS IN. AND OTHLR PEPTIDES. BY TiHF LINGS 

l ridervtand; rig. the interactions of soluble or circulating components of the renin* 
angiotensin system and the kallikrein-kinm system with# ce.HuIa.r component- m impor¬ 
tant because both sy stems function, at least; im some respects, a>-local hormone^ 
How ever:, even their sy stemic actions may presume critically important reuctinns-w ith: 
cellular components-thu! are nop uniformly distributed w itHmorgans or w ;:N:rt particu¬ 
lar cell types (T aigiven organ ortiwue. One unique feature of the pulmonary circula¬ 
tion is the remarkable selectivity of its metabohs-nr of these, p^plidD Over the pa9 
several years, assets of the metabolism of kirnns-and angiotenoor I by pulmonary, 
endothelium have been'do lined I The focus-of this author ha - been on pulimonurv 
end-, it fie ha! cells which selectively; process a: series o f Vavoactmc subs’, ir^e- Studies 
haiv-c shown that endothelial cclB of the lung cue. be vono JeieJ a very complex-s v !;j 
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phase reactor capable ot extncmcik laO rca. u;- ^ of h:g ; r s^lccteviiy . perhaps- e\ei: 

specificity Inis chapter details the known chum. tcr.ist-i n, lurwnonx and.mew.w Tom 
o! iHl* hrudykmm■■angiotenDu tanwiy of! peptides. iin the pulhionarv circulation and 
inJiiJ;> a'diSvUsMvm uil recer' advamw in the study oti relevant pulimonary enzymes- 
Tibc uiinti) ol cultured pulmonaryendothelial cells as a modellsystemus also evaluated 
and v.erwm- Dmual I v u* k all Ymm kin in and renin ang iotensior sy^ene aw 

re cawed am! dwelt wed 

r S- 

lk bisRmm A 'I and 1 wllw. A l>. red- i HlruRh’.,» /•Vrww.Dm. lhr Rt 
p" \ ,S ■, s/; »>: / An S--H.k'W .'bTeTT 
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Mi lAHuril AC 11X II! Y Ok HT .1 MON ARY 1! NDO'I Hi i.lkM 
MODI'l A I IONS .Ol SI Kl (' I L Ki AM) i H'N-CTION 

T.ndotheliul uHN play a number of active roles They act.as.a barrier with, limited 1 
permeability. they pnoet-ss. cmulutmg hormones and other. bioaclivc materials with 
great elmueiicy and selesti\.ji\tlu.v shuie the riesponsihi lit v tor hemostatic reactions, 
with cells, and tow pi nsentot Mood. but- under normal condith.ni> interkk.ii verv htlie 
with, blood cells o: blood borne clotting tiacUns The enzvme.s-. en/wne inhibitors., 
receptors, and!transport proteins responsible i;or the ouhc.ome of interactions.ofiendo 
thelliaiicelK- with cir*uUi!mg' substances- are- 1 nmany. cases knowm Some oi the a.live' 
substances.released b\= endothelial cells ha ice aKo been documented!, butainduuhiedlv 
many remain to be disco* eied I he awtnve aniithrombogcmniyof endothelium is proba¬ 
bly due in pan to release of prostacyclin. buti even wlierr pros-tacvclm is inhibited! 
endothelium does-not.become tldomhogerw. In fa.t only wlien endothelial,cells nr 
vitro are. trarisloranevlldb they, become thriombogenic l'rider these circumstances the 
polarity of theendoTelmm may lx-dost and thediNtim nun between.the glk.wx alyx.oiv 
the luminal surface and! the basement: membrane materials omthc ahiummal surtace 
may become contused Die Hull ranee, ol properties and tiunctionv oh the normal 
gl y co.ml yc are no: known but n:is cleat that endothelium uni play an active role mahe 
events leading to micro vascular ocvlusmn and! damage The endothelial' sum ace. over 
which hi kxII no: mu’!y flou s- unimpeded can become a focus- jo: pro.oagulant and I 
’■’'www-nr- linked.reactions. and.suD'i changes- may be accompanied by a disarray of 
tie. giy.-o^ao. v k r spc.uiuk ih.it the gDcovalyx is imp-nan: in. the 

iiecoemtioivpiO’Cesms between end- »thchul cells and blood, ellmients and that alterations 
in hemostatic and immuniY wh ootentlallaic a... ommmied bv alte.iations.irvthe end ' 
thelLil glymxalyx. 

Ryan, V, S. 

Annua! Review of Physiology 48:263-277, 1986, 

Oiru r support, NaCioiial 1 l.m:l. Lung and Dioou iusitituie. 

bronr the Departeent'o!: Medii ;m . I'nivemitv ol Miami School ofMedh.nu: Miami 
hi. 
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Ri O NOR Mf; hi VlHIi): BINDING OH C'lq ON F’l IIMi )NARY 
1 NhOiJIHHi: IAI (ART IlS 


Norma 11 undamaged pulmonary endothelial cells appear tO'he immunologi^/ahy 
privileged!irrthat they domot express- receptors-tor the Re portion of Jg(h mm for CNR 
Us*wever. these receptors become■ unmasked on endothelial cells-imured by viral 
infection or exposure to whiteccii ly sates We now present!evidence to indicate that 
C’kj binds to specific receptors on the surface of normal healthy endothelial cells- The 
hind me m dose L de pendent'. reversible and saturable Runhermore our data show that: 
binding of Cdqjtoiendluthe.lial cellsls-viaithe collagenous port ion iof the mokx ule nolo ia 
the globular head regions . Thus binding of Clq to endotheliunv would have the efftvt'.of 
exposing fie. receptors that 1 could then Hind to 1 gG (>f circulating- immune complexes 
That Re receptors-am in fact, exposed! is- shown, by rosette formation 1 with antitkKiy 
seiis-ni/ed erythrocytes With 2(hrNCdsmsM>ciated C'lq..no binding (xcunr Jiusir g. ui 
f;\at;<>n and transfer awavs Our results, indicate that: Clq binding to-endbiHehum 
provides-a meaio tor lo^a.1Ring immune comp'exes.onpidrm mary. vessels andlmuy tk- 
imjortant: in the. initiation arid'progression of the inflammatory respond 

/hang.. S- ( . Schultz. I) 1 K and Rxcin., I S 

Tiwm a/iJ.Ct-.S IS ii.Ib-lR lW.sp 
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Ki AC HONo AT I HR PULMONARY LN-DOTHElLIAL.CEILk Sl kf .AU 

S.irue RR‘A it has become evident that a w ide variety of biochemical reactions 
ocvur at the surface of vascular endothelium Many of these reactions appear touxrur 
continuously (e g , metabolic pRK-essing of v asoactive substances) while others-occur 
episi vdically. (e g . expression of procoagulant activities and interactions with com pie - 
ment;n Ckuiimvof both types.of reactionvare now underskxxf in fair detail andun terms, 
of structurc function cornelhturns.-. The text) that follows focuses- R on Continuous 
intekktions- of endothelial surface peptidase enzymes with bkx>o-bomc. oligopeptide 
hormones-. and 2 I on indue ttonof : procojgu!hnt:activities.andicorr/pRmeru and immune 
component:receptors consequent to endothelial injury" The-episodic activities-appear 
related iirprt to disarray of the-normaliy highly organized glkax Jyx. Of the'eontinu 
uu s activities..the movt Jearl v understood are the interiac tooro of endothelium w ithaw-o 
o!i g ■ 1 pv.pt j de.s. : t Lie hormone, hr a Jy-k i n i nand the prohormone angiote.ns-iml A-ngiotensm 
]iis-converted into the vasopressor hormone angiotensin 1L and hradyRimn,,a. vavixie- 
pm.vvo: hormone, m inactivated by angiotensin converting enzyme 1 he latter;enzyme 
o do-posed on trie endotheliul surface siu h tliat it has virtueAy free accevs.to its blood- 
ho:m vuh^t*.:tes As a consequence. endothelrunrean be seed to regidaie 'die hormonal 
(.oNipos-itiou of tdood moving downstream In the cave of pulrm>r;ary. endothelium:, 
d-woriiOru.:::: bWJ o syMemm arteiiali hhn>d 

A 1 Am. /" S- and kyam.J W 

( un'iv.r. V/< J:jr, J-fra'ivp: ^-r,-,e '.1 J, at-. Ixmgmo:. L on j m. Iks5 
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(i Ad (■ I { MAC' 11V A. I f P Pt )TASM1JM C H-VNM;] -S I\ : CANim AJRn aA 
SVUK)! M Mu SO l [ 

1 Anw a\ smooth mu s-A\ cells from canine. tracheahs-mas. it were dispersed : \ 
trc.atmentiw.iih cobaceriasc and c Lis rase CVi^ wen- idem; he J a- smo-mh ;:;.v ;■ * , 
tlk m hi tiJ i ml: (if. anti-smooth ’mimeR > isoactin morukdona! 1 anuN'J.es and h> tm .: 
coniructiiuii ini response.'to acetylcholine 2' The pa tc.h t-c 1 a m p-1 e e fell i qp•; w as* use-2 m 
stud; smek channel cunrents in coil atlac.heJiand isolated pat, be s o! merdranu in-, 
riit'-i common smcR channel cunenm Kadi a conductance of 2^ ; * 12 pS i rma" * S= I-.-' . 
k ~ i mi vynwoetn^ a?; 135 niM Ki solutions- 3. The re versa" pmcnmd’ m flR charnel 
was unaltered' by Ibiee chemical eruJ-ienN for Cl, Na and (A arm wj> dc;e.r;7 11 m.d 
c> Juo\e!> b> the cliemmJ K eradicnr 7. him-. thcehannei is.ROdA s-Rl.:. ■. .:Ra K 4 
its Mhiccli-attached and isolated patches of membrane. dc;y»Le;/j.’.; •: m.rea v/ me 
ticcjucTK \ oi channel opening and! the dural ion of the 0 ] k.u state 5 in a 

of membrane, increasing [Caj on the c\toplasmic sideof the membrane front’ ]o * t • 
i fl! 'mr increased 1 both the frequency of channel openiru: and the duration oh the open 
state (i: 7cinaethyl ammonium - . tetrameihylammoniurm or Cs (7A 1 n.o or. the cvm 
piavmic side oi the membrane caused a v c71 a gc -d e pe n J en t: d ec rei:mo mJm tame of 
the open channel u.hile'haM;np no'Ob\ : K>us effect: on channel ktne.tiim These 'blocks 
wee completely, revensible Ha flO rmk orathe c\ t opium: m side, of tm membrane 
vfchtlC decnea>ed inward cunrents-anJ completely blocked outwardiartet.m thmoua:: 
t t. vc. channel 7 . Tvteru,il'Ba 1 10 mv i caused a'voltupeMejx nckm- decrease m- me.aa J 
cu'iiuit 1 \ l e r 11 a 1 i I etr a et h yi a mn ion i ii i in Cl i mo! complete is. hulked c:am (.flannel 

^.jf rents 

NL.C arm. Ji I) andlH«;M. M J 
/leetn: /Nvw,i-eo 372:11 v- 127, Whtv. 

Other support: Natiomil Heart;. Tune and Biood Institute. 

Hmins the I aboratony ofi Rpitbe!hd ! 7 ransport and! Pulmonary Diiv.jsn.m. [ K -pa":men.: of 
Jlritenui! Mcdk.ine. l.’niversity of IouaiCollcue of Medicine, low a City 


-Vlbfvk \! RGR Rf CiRI. A7 ION Of ION TRANSPORT BY PRiMA RY 
(II III Rf S Oh CANJNl: lik-VC'Hl, \1 f i : ? HI LI I'M ( fllill i Ak 
11 I ( I kOPH YSlOkOCTY 

We examine J ! lhe edtec.t ofi ad; encTUu accnm on.bo c.t. S ;.. . 

cultiircv of canine trachea! epithelium Hot hi m<'p:otcm-n Hand qrmephnm 
oitc.diO'l secretion, as evidenced.by an mcreas-e ir: triansefnthe!ieI vRtac.c and a fa!; 
i:.aiiauscjhitfi^.lLillresistance..Moreover. bc»th’aL'ents appear K'-in^ne.a>• c;• the• conJuctae 
< '"apkaliand hasolutcrali membranes Ho\s-e\er, tfic pa Hern i (hi respocoe v.as d; lit e rent: 
N-iprosereno! imtialiv- depolar-i/ed apical voltacc T, and decreased the Ira.-te.-eiaii resist.- 
afk.c i.'t thoapical membrane U 7 he sc chances arc consistent: u-itf;;an mend me r ease in 
a;;o a I C7i cv»nd uttarK.ee In conlirast.. epinephrine acuteh- H\-jXTf>c7a : i/cd and'. in- 
cnte.scd 1... changes-consistent w-itbtan initial ini-re a sc in basely era! R. coe.ku-tan.e 
fo •!! >’a :r-,e tfic. a•-ute eitec.1 1 o.f ! .ep, 11 c.phiniiic..7'' de.j 1 dan/ed and /:.de.c.r.ca>ed h> \ 1 .: ! ;.n , v.n,*t 
v, c'i ddtcTent fimn th^.'se. observed'.wit 11 m-p:■ evm.mv 7 tic a.uuicjs-e m 

fcis-date:,d K- conduclark.e.’produced bv epmeplv; inc atpvared to result tom, sonkdk 
li‘»n >■•!'(». adrcnerpK. receptors bee a use n was- rv.p:< *dtke.Jiby a-ddilnm vddfhe. o aconim 
p!t^f; •> i•.. pii:ri; . and b!i»t.ke.d:by [Me a. aniaeoriist phe'.e ..c . :.c Iltse. a^tht. ot p:a/- <or 
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but:n->: yohmAMm tobkn.k the aaute. epinephrine trulu, ed mireuse m K I pemnud'bmv 
indL ates-l-he. presence of: m adtemmim reneptoc The -acute oi aJbe.fie.ieiv-indiu.ed 
imrco-c m husolacra 1 K. uk:L..T: u,v.c nu:> be mediated by am jtji eelil (a 

be. ' t:iL=- resp. uma wa- numaked by addition of the Ga mnoph *m A2.'-lSm In 

tti-a response C ! v! tp:o!:Tc;i, v 1 ^ as similar to that observed w.itik jLidstinnio!! S 

hr.'Mi ■ . AM] "am! theophylline I iic.sc-results indicate. that both p and u adrenetin. 
aeeC'-niedrafe tlx. so;. ir-anspomprocesses hi camne tr.aJvc.a! eprtlk hun, pUidTeneneu 
ayenC-have the,; p'vnar-y- Clk\ [:»■»:: thi-ap::. .d 0 J coudiK UinL e. prowcA. vm at: imams-; 
mm AMP o adianem-m am m> evert then p*nisa:v eftieC;n. the. husolaieta,’ K t ondLn. 
tarnpnwtH’v vm a T - emu..me if; cell! Cm 

U f /o.: A, f ./ 
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Avianos; -’a m ■• aiIIm.al repute' a o* a va'iec (»1 phm sio.. mwa! turn. tuMis-in n.ativ 
(ws-aa-and tie- baa.: observed to s-nmulhb. vm retior i is- sememe (hi secetii.c epdheiia 
In. cm: me tmoheM e.pithe.ihm: we found thy a Jbfiosu.a s’lnmuates. C‘| secretion pon 
b« *!:b the-i*nc.o\-a. an .A subncc.os-a! surl jl e>- Ad.hfioinol■ adenos-mc ..or Ms anjlbcae 2 
cdoroadcnosira U> the. mm nv ( ; sii; luce potent! v siuralafediO'l vaareHou w-it-,,n JLm.; 
cm: tha. ratas.a Na itbsoypti.vj Sti-mjILilm-na-ultaJ tronvan mlara.I km; of aJaic is-sna uaid; 
aJeaiovKu-. ra.epMMv. ha,aiiva Hi u.t>-bnoL-ke.J by the aclaiioona rc\a.f v :a>r hloak-e;:.. a 
plianyidieopny I!.::ia I ha cJaic i L; n\ eplor u ji- a s^nmbuom. reeup!v»:ac |i;Jaavl bv 
;ba rank oiJar p-can^v (>f adenos-me and its anaihpua^ an J. b\, (Ik: marease. m madia; 
auanoaua v .S -a\ vTronopbo-plmie levels-p:v>Jiaed : by 2-eMc , 'roada.no-i:ie. Aden*.* 
cilia also si nr. udned C. i seara*iair; whan U was added U* the subrmieos-al surface, ab 
thoual: the naaand marease. in s--a.raIion \aas lass amlii.i was mLuh-le.s-s-Tvite.nt F'art: but 
hm: a.:: of tna-kiw.an piMan. y ot ; Mihusik os-.d adenosina. resulted 1 m = • siiHniu^.osa! 

a and ruatabidrsf:! of (he. dr u.. ii obsemaH-Mi tha’ 1 muatosa ■ S ; u-\.lfheopiiv!. 
idea b'lakad tha etlaaf o! s-ubrruu n^u! 2-ahhiroadan 'htia. where:-. -.jbtnua.osa! S 
pharr \ lihe-'pf. v 11; - 1 -.: d.d m-t pnaven: a respond !> >, ri!u.,asa! l.»: s-d- ::il ... 2A.hh> 
Iicml;-iiuv:ii:.„ Msp'Vs’v that adanc'-una Kuep-.'rv are located ot- the immosal! surtave 
I Mas-., s!; 1 -;:;.;... ■■ a ii h-^iha re:\ s-tmudata semetmmhy cress;:. j• the epifhehuru and 
IF;! a* a... I; r -a v 1 * iltn re*, apt-, m s- ]. >. aiad on (tie nsu. u's-a I s;r1a.e. Ihe a use a.leh 's-ma ear; be 
released.tikin; imM cells.|.>aa!ed it, the airway lumen n resp.»riisa ti' inhaled materia!:, 
aim bacaJs- t :da!ios! lu s-t:: n >., j a [ a d I semict j - ms tsoin the iiiLk.cs.iI untaac it muv be ima 
Uhl, a,,. J'-Osin.-I to con'yo: till, e p i 11 1 : ■ I i i o - - - ( 1 *: a: re a Mia’ lave' 
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III. Heart and Circulation 


ci >Yi]'Aki:v<ii mi.-viinn and f ^ncoiona-I!. mi oiamsmain 
MACRAKDiAl I Aim K! AND MMK'AkDI \1. 1M AkCllON 

( f; a i re ■ t r i it out pa ru 11r n ;a' i o 1. at, J < j kv itu- meO i at nor i n a u ■ an; v a: d a '; u ’ 
iiiu ; • ri >02 ivJ)L-:n»a and m renomd mvi^.ariJiha mOmm m dor Vairs-art de-.rirvo 
UJOnu laa ov pom! Ac d \)\ jHmiodo arrest mt tk-w to' supports ha a:: prep am 
Id no-pet Ao-d vv;;f, a flu* m u arm m T C -4 ; !. S arc.<ol emm j]; uml it - SI ••prepared fn urn 
isvhen.k- la i brie he am pr v.par at 1 on s • e \ h t h j t *• d diminished'Cat' ' bmdime a- d ph.^pho 
r>.'.i:i«'i! 'i A- a beta: Karonmi: part’ia'iy afoobvheJ the re Jimtui ■■. 01 b.ndim' 

a; i j pii.^p v !.‘r\ijiii>n of SI. \eoJe.' 1 fie 1 addition o! cyelm- AN 1 J‘ : it AM Fi and ot 
pA^MikHuhc f I ‘ K. i! t n e rc a sed ! p No sp h a ry l a u on of SI vesiTes-obtairicJ ft umiTae- 
!’.. p:epa:at;: >n v ('oinhimitm*ni of cAMFanJioi PKhad the prea-e-* ct.ieet ]; 

emmast; t« myoca-J-.a! Knl.nr.. myvu arnica! iiit'au.tioni i" known to> posit.c a ia r yv 
va*.a! v t■■-J 1 n jH' v i*ic : diOjrbarm.e'- in intermediary cardiac metabolivm .Apparent-!y i:. 
mAmm;.. kmmr heart preparamvuv. Ca ' hi; dme ami phosphorfat ■■ .by Si are 
cl- • r !" 1 f *-n tilts- with TA-H'w arui'i"-.'p-! JtLiTett->; saeemt that pie >-ph. •m;a‘ivuno‘. 
: id.in. pi... .. m -.-j in :ha poo*; vc ifi I'hip:; dim.tod beta-baemmos 

A • . />: A ( .. 

I:. L'a - N ud .. V; .. ... York Fieri.:.::. 

Ph’\;o.;m lim m p-malio:.. L*>v. pp 2*3 2^0 

CHiu r si/pi><>ri: Ira Mamam: V.. jmf Herbert Hoo\cr. J:. fmem datum 

IS • or the ihii.mmloo Med:. a J ke-e.re t. 1 1 dilutes.. Pava/iera. ( A 


V\'\LC] Of S-BKOMOiCYCl IC Cil'ANOSINI MONOPROSPHAll c.CiMF.i 
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CAPSAICIN INDUCED RELEASE OF MULTIPLE TACHYKININ'S 
(SUBSTANCE P, NEUROKININ A AND ELEDOIS1N-LIKE MATERIAL) 

FROM GUINEA PIG SPINAL CORD AND URETER 

The release of tachykinins from isolated slice preparations of the guinea-pig 
spinal cord and ureter was-studied in vitro. Capsaicin (10 pM) caused release of 
substance P, neurokinin A and an eledoisin-like component from both the spinal cord 
and ureter. The release of tachykinins inducedlby capsaicin orpotassium (60 mM) was. 
calcium dependent. No detectable release of neurokinin B or neuropeptide K, an N^ 
terminally extended form of neurokinin A, was induced by capsaieim No detectable 
release of tachykinins could be demonstrated after exposure to agents which are known 
to activate C-fiber afferents, such as histamine, bradykinin, serotonin, prostaglandins 
E ( , E or acetylcholine. Protein extravasation in the ureter, as determined by the Evans 
Blue extravasation technique was used as a functional correlate to the*tachykinin 
release Protein extravasation was induced in vivo by local intraluminal injections of 
capsaicin at several hundred-fold lower concentrations than those required : to induce a 
detectable release of tachykinins m vitro. The difference may, however, partly depend 
on the experimental! conditions and the detection limit of the tachykinim assay used! 
The protein extravasation response to capsaicin was absent after systemic capsaicin 
pretreatmenti, whidncauses a marked depletion of tachykinins imtheureter. In conclu¬ 
sion, capsaicin evokes release of several tachykinins from both central and peripheral 
endings of! primary' afferent neurons. The peptides released from sensory nerves in 
the periphery may induce effects such as protein extravasation and smooth muscle 
contraction. 

Hua, X.-Y., Sana, A., Gamse, R., and Lundbcrg, J: M. 

Neuroscience 19( 1):313-319, 1986. 

Other support: Swedish Medical Research Council, Austrian Scientific Research 
Funds, the Swedish TobaccoCompany, and the Karolinska Institute. 

From the Department of Pharmacology, Karolinska Institute, Stockholm, Sweden. 


SPECIFIC k EC EFT Ok /vND CARDIOVASCULAR EFFECTS OF CALCITONIN 
GENE-RELATED PEPTIDE 

Specific binding sites for calcitonin gene-related peptide (CGRP) w-ere demon¬ 
strated in the rat heart and spleen. Autoradiography revealed rat [ ,:< I]iodo CGRP 
binding associated withithe intima and mediaiof the aorta, the coronary arteries and'the 
heart valves, and the red pulp of the spleen. HalEmaximal inhibition of rat [| l2 T]iodo- 
CGRP binding to membranes of the rat atria and the spleen was obtained with^ respec¬ 
tively, 5 and Ol35 nM unlabeled ratCGRP; these values correspond to EC* values of 3 
and 0.14 nM for activation of adenylate cyclase by CGRP. In the isolated, spontane¬ 
ously beating right atriumi the EC M( values, of stimulation of the force and rate of 
contraction by rat CGRP were 120 and 70 nM, respectively. Rat CGRP causedtelaxa- 
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non of splenic strips,, precontracted with noradrenaline; the EC* was 50 n\i. The (2- 
adfenergic blocking agent metoproloK while obliterating the increase in the force and: 
rate of contraction evoked: by noradrenaline in the righti atrium, did not significantly 
change the action of CGRP Similarly, preserved action of CGRP'in tHe presence of 
indomethacini as well as mepyramine and cimetidine argues against a role of pro¬ 
staglandins or histamine in the functional responses of CGRP. Much like CGRP. 
capsaicin, which releases mediators from sensor)' neurons, caused stimulation of the 
force and rate of contraction of the isolated right rat atriumi After tachyphylaxis to 
CGRP, the response to noradrenaline was intact,while the positive chronotropic and 
inotropic effects of capsaicin were suppressed. The results.indicate that the cardiac 
effects of capsaicinimay be due to the release of endogeneous CGRP through a local) 
mode of action. 

Sigrist, S.,, Franco-Cereceda, A., Muff, R., and Lundherg , J. M. 

Endocrinology 119(1 ):381-389, 1986. 

Other support: Swiss National Science Foundation, the Swedish Medical Research 
Council, the Swedish Tobacco Company, the Hedlunds Foundation, and the Karo- 
linska Institute. 

From the Department of Pharmacology, Karolinska Institute, Stockholm, Sweden . 


DUAL CAPSAICIN EFFECTS ON URETERIC MOTILITY; LOW DOSE 
INHIBITION MEDIATED BY CALCITONIN GENE-RELATED PEPTIDE AND 
HIGH DOSE STIMULATION BY TACHYKININS 0 


The effects of capsaicin, in relation to substance P (SP), neurokinin A (NKA). 
neuropeptide K (NPK) and calcitonin gene-related peptide (CGRP) which coexist in 
local sensor)', nerv es , on the motility of (he guinea-pig ureter were studies .in m o and in 
vitro. Capsaicin in a Iom dose (10 nmol kg' 1 ) given i.v. inhibited spontaneous..peris¬ 
taltic contractions, as revealed by perfusion-pressure changes of the constant!) per¬ 
fused ureter in vivo. This action was independent of autonomic reflexes and prostaglam 
din formation. Capsaicin stimulated: ureteric motility at higher doses (100 and 500 
nmol kg' 1 )- The dual effects of capsaicin on the ureteric contractility were absent 2 
weeks after systemic capsaicin treatment, which depletes sensory' neuropeptides. Both 
NKA and NPK initiated, as well as incneasedi the magnitude of the peristaltic contrac¬ 
tions of the ureter, w hile SP only caused a minor excitatory effect'. The CGRP inhibited 
spontaneous, as well as NKA- andJvJPK-induoed ureteric peristaltic contractions. In 
vitro experiments on the ureter revealed that capsaicin (10 * Mfinduced phasic circular 
muscle contractions in 60ft of the experiments. Neurokinin A, NPK and SP consist¬ 
ently increased the contractile activity. The NKA tachyphylaxis inhibited the contract^ 
ile response to other tachykinins and capsaicin. The SP analogue Spantide (/D-ArgL.D- 
Trp’% Leui J /-SP) inhibited the contractile responses to SP, NKA and NPK. The CGRP 
also inhibited the NKA- and NPK-induced contractions of the ureter in vitro. In 
conclusion, capsaicin, which induces the release of mediators from sensory nerves 
within the ureter, has either stimulatory' or inhibitory' effects on ureteric smooth mus¬ 
cle, depending on the in vivo dose administered. The inhibitor) response at a low' 
capsaicin dose is similar to the effect of CGRP, w hile the contractile effects at higher 
doses resemble the response to tachykinins. 
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Hua, X.-Y and Lundhcrg, J. M. 

A eta Physiolog ica Sc f an din a vica 128:45 3 ■4 65 > 1986. 

Other support: Swedish Medical Research Council, the Swedish Tobacco Company , 
the Swedish Work Environment Fund, and the Karolinska Institute. 

From the Department of Pharmacology, Karolinska Institute, Stockholm, Sweden. 



CO-RELEASE OF NEUROPEPTIDE Y AND CATECHOLAMINES UPON 
ADRENAL ACTIVATION IN THE CAT 

The release of neruopeptide Y (NPY)-like immunoreactivity (-L1) in relation to 
catecholamines fromithe cat adrenal was studied in anaesthetized animals Abdominal 
surgery increased plasma levels of NPY-LI from 65 ± 6 to 149 ± 26 pmol l" 1 . A 
positive veno-arterial concentration gradient over the adrenal gland was found for both 
NPY-LI. adrenaline (Adr) and noradrenaline (NA) during basal conditions., Asphyxia 
for 2 min increased the output of both NPY-LI and catecholamines from the adrenal. 
Electrical stimulation of the splanchnic nerve caused a marked increase in adrenal 
output of NPY-LI and catecholamines. The adfenal content of NPY-LI, as well as the 
release of NPY-LI fromithe adrenal, w as at least 1000-fold lower on a molar basis than 
that of catecholamines . The concentration of NPY-LI in the adrenal vein upon splam 
chnic nerve stimulation was in the nM range. Reversed-phase HPLC characterization 
revealed that NPY-LI in the adrenal, and in the adrenal venous plasma collected during 
splanchnic nerve stimulation, was closely related to synthetic porcine NPY. Stimula¬ 
tion with bursts of 20 Hz for lis with 10 s intervals for 2 min caused a four-fold higher 
output of NPY-LI!and Adr compared to>a continuous,stimulation w ith 2 Hiz, giving the 
same number of impulses. The NA output, however, was only slightly increased by 
burst stimulation. Guanethidine did not reduce the adrenal output of NPY-LI or cate¬ 
cholamines induced by splanchnic nerve stimulation,while the release was abolished 
by chlorisondamine. NPY enhanced the in vitro contractile activity of Adr and NA on 
the a. profunda femoris from the cats used in the functionallexperiments. The threshold 
concentration of NPY'for this enhancement was 250 pM. The NPY in higher concentra¬ 
tions (:> 10 r * M). had contractile effects perse. In conclusion, the present data suggest a 
functional relationship between adrenal release and effects of NPY and Adr. 

Lundherg, J M. el a!: 

Acta Physiologica Scandinavica 126 :23L238,. 1986., 

Other support: Swedish:Medical 11 Search Council, the SwedishiTobacco Company 
and the Karolinska Institute. 

From the Department of Pharmacology , Karolinska Institute, Stockholm, Sweden. 


CO-RELEASE OF NEUROPEPTIDE Y AND CATECHOLAMINES DURING 
PHYSICAL EXERCISE IN MAN 

Venous plasmadevels of neuropeptide Y-like immunoreactivity (with chromato* 
graphic properties of synthetic neuropeptide Y) increased in parallel with catecho* 
lkmines, heart 1 rate andiblood pressure during graded physical! exercise in man. The 
plasma levels of neuropeptide Y correlated better with the levels of noradrenaline than 
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adrenaline, suggesting release ofia neural origin. Taken together with previous results, 
this.suggests that neuropeptide V is released 1 together with noradrenaline upon sympa¬ 
thetic activation during physiological conditions in man. Determinations of plasma 
neuropeptide Y may therefore be valuable in the assessment! of sympathetic nerve 
activity. 

Lundberg , J. M , et a!, 

Biochemical and Biophysical Research Communications 133<T)i 30-36* November 27', 
1985. 

Other support: Swedish Medical Research Council, the Swedish Tobacco Company, 
the Karolinska Institute, the Swedish National Association Against Heart and Chest 
Diseases, and the Research Council of the Swedish Sports Federation. 

From the Departments of Pharmacology, Karolinska Institute, Stockholm, Sweden. 


MECHANISMS UNDERLYING PRE- AND POSTJUNCTIONAL EFFECTS OF 
NEUROPEPTIDE Y IN SYMPATHETIC VASCULAR CONTROL 

The effects of porcine neuropeptide Y (NPY) regarding sympathetic vascular 
control were studied in vitro oniisolated rat blood vessels. The 10^ M NPY enhanced 
(about two+fold): the contractile responses to transmurali nerve stimulation (TNS), 
noradrenaline (NA) and adrenaline (about two-fold) in the femoral artery. Higher 
concentrations of NPY (;> 10 "m) caused an adrenoceptor-resistant contraction perse: 
The TNS-evoked [’H]NA efflux was significantly reduced by NPY in a concentration^ 
dependent manner (threshold 10 * M). The caltium antagonist, nifedipine, abolished 
the contractile effects of NPY and the NPY-induced enhancement ofNA contractions 
but did not influence the prejunctional inhibition of [?H]NA release. Receptor-binding 
studies show ed that the ratio of alpha,- to alpha : -adrenoceptors in the femoral artery 
was 30:1. The NPY did not cause any detectable change in the number of alpha,- or 
aIpha ; -adrenoceptor binding sites or in the affinity of alpha.-binding sites, as revealed 
by prazosin- and'clonidme-binding, respectively. The NPY also inhibited the TNS- 
evoked [ H]NA release (by 42-86%) in the superior mesenteric and basilar arteries and 
in femoral and portal veins. The NPY still depresed TNS-evoked [,H]NA secretion 
from the portal vein in the presence of phentolkmine. The NPY caused a clear-cut 
contraction in the basilar artery', increased the contractile force of spontaneous contrac¬ 
tions in the portal vein, while only weak responses were observed in,the superior 
mesenteric artery and femoral vein. The NA-induced contraction w ( as markedly en- 
NPY hi the superior mesentenc artery, only slightly enhanced in the portal 
vein and uninfluenced in the femoral vein. In conclusion, in all blood vessels tested^ 
NPY depresses the TNS-evoked [ 3 H]NA secretion via a nifedipine-resistant action. 
Furthermore, NPY exerts a variable, CA’~-dependent vasoconstrictor effect and en¬ 
hancement of NA and TNS contractions. 

Pemow, J., Sana, A. and Lundberg, J. M. 

Acta Physiologic a Scandinavica 126:239-249, 1986. 

Other support: Swedish Medical Research Council, the Swedish Tobacco Company, 
Karolinska Institute and the Austrian Scientific Research Fund. 

From the Department of Pharmacology, Karolinska Institute, Stockholm, Sweden. 
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EFFECTS Of VIP, PHM AND SUBSTANCE P ON BLOOD VESSELS AND 
SECRETORY ELEMENTS OF THE HUMAN SUBMANDIBULAR GLAND 


The effects of: the neuropeptides VIP, PHM and substance P (SP) on vascular 
smooth muscle tone,K" secretion from exocrine elements and tissue contentof cyclic 
AMP (c AMP 1 ) in the human'submandibular gland were studied in vitro. 

AH three peptides caused relaxationiof nonradrenaline contracted human sufemanr 
dibulari arteries at nM concentrations. SP was slightly more active than VIP and PHM 
which had a similar potency as vasodilators, Only, carbachol but not'VIP, PHM or Sp 
stimulated K secretion from exocrine elements.of the human! submandibular glhnd. 
Principal Is similar in vitro effects on,KL secretion were obtained ! on the cat submandi¬ 
bular glundl but muhe rat not only carbachol but also SP stimulated K * secretion. VIP 
and PHM increased c AMP production of exocnne elements in the human submandibu¬ 
lar gland in nM concentrations, VIP was. about 5-fold more potenti than PHM with 
regards to cAMP production. 

In conclusion, VIP, PHM and SP relaxed human submandibular artenes in vitro. 
Both i VIP andiPHMi stimulated cAMP production in glandular tissue but none of the 
three peptides induced K* secretion from human submandibular gland tissue. This 
suggest* that, in contraslto the situation in the rat, SP does not cause w atery salivation 
in man. while VIP and PHM may modulate protein e.g. .amylase content of the saliva 

Larsson, O , Duner-Engstrom, M Lundherg. J. M ., and Fredholm, B B 

Regulatory Peptides 13:319-326, 1986. 

Other support: Swedish Medical Research Council and the Swedish Tobacco Con> 
pan v. 

From the Department of Pharmacology. Karolinska Institute, Stockholm, Swedeni 


NEUROPEPTIDE Y-A COTRANSMITTER WITH NORADRENALINE AND 
ADENOSINE 5'-TRIPHOSPHATE IN THE SYMPATHETIC NERVES OF THE 
MOUSE VAS DEFERENS? A BIOCHEMICAL, PHYSIOLOGICAL AND 
ELF TROPHARMACOLOGICAL STUDY 

/.v combination of biochemical, physiological and Hectropharmacological meth¬ 
ods was employed! to examine the occurrence of neuropeptide Y and the pre- and 
postjunctional effects of this peptide on sympathetic neuromuscufr transmission in the 

mouse vas deferens. This.tissue had a high content of neuropeptide Y. munor 

reactive material, suggesting a dense innervation by neuropeptide Y-containing nerve 
fibres. Addition of neuropeptidfe Y at concentrations from 5 x ]0:* to 5 x 10" M 
induced both pre- and postjunctional effects in vitro. Neuropeptide Y per se induced a 
rise m the resting tension, and “instantly'' potentiated the contractile effects of exoge¬ 
nous noradrenaline and of the stable adenosine S'-triphosphate (ATP) analogue, a,p- 
meth\lene ATP Neuropeptide Y reduced the secretion of [ Hjhoradrenaline evoked by 
electrical nerve stimulation, and selectively depressed the stimulUs-evoked, but not the 
spontaneously occurring excitatory junction potentials in smooth muscle cells, Fur¬ 
ther, neuropeptide Y reduced the amplitudes of the twitch contractions evoked^ by 
electrical field stimulation with short stimulus trains at 10 Hz, and also falthough to a 
smaller extent) the delayed contractile response to longer trains of nerve stimuli. The 
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pre i and postjunctional effects of neuropeptide Y were not changed bv a- or p- 
adrenoceptor blocking agents, or by tachyphylaxis to the effects of ATP, or by the 
calcium!channel blocker nifedipine. 

In conciusioni sympathetic neuromuscular transmission in the mouse vas de¬ 
ferens may be mediated not only by noradrenaline and ATP, but also bv neuropeptide 
Y. This, peptide may play a dual role:: initially to locally potentiate the contractile 
response to noradrenaline and ATP, and subsequently to locally “turn off' the secre¬ 
tion of transmitter in previously (hyper-?)active regions of the nerv e terminals. 

Stjame, L ,, Lundhcrg, J. AT, Astrand: P. 

Neuroscience 18( 1 j; 151 -166, 1986. 

Other support: Swedish Medicali Research Council and the Swedish Tobacco Com¬ 
pany. 

From the Departmentsof Physiology a ndi Pharmacology, Karolinska Institute. Stock¬ 
holm, Swedem 


IS SYNAPTIC TRANSMISSION MODULATED BY PROGESTERONE? 

The influence of the gonadosteroidi hormone progesterone on synaptic transmis¬ 
sion w as studiediusing the frog neuromuscular preparation. Intracellular recording of 
synaptic potentials revealed enhanced release of acetylcholine from motor nerve termri 
naN exposed to progesterone (3nM-3mM). The following effects were observed. (1) 
An augmented quanta! content of evoked release of transmitter; (2) an elevation in 
synaptic facilitation: and 1(3:) a substantial increase in the rate of spontaneously occur¬ 
ring miniature endplate potentials. It is suggested that synaptic transmission at the 
neuromuscular junction may be naturally modulated by the physiologically oscillating 
level I of progesterone. 

Meiri, H. (i Rahamimqff, R .) 

Brain Research 385:193-196, 1986. 

Other support: Muscular Dystrophy Association and the US-Israel Binational Sci¬ 
ence Foundation, 

From the Laboratory of Cell Biology. Department of Physiology , Hebrew University- 
Hadassah Medical School, Jerusalem. Israel. 


EFFECT OF E-METHIONINE ON CONTRACTILE RESPONSE, CALCIUM 
INFLUX AND CALCIUM CHANNEL BLOCKING AGENTS IN THE RAT 
AORTA 

E-Mcthionine incubated w ith aorta strips and S-adenosyl-E-methionine incubated 
with aorta, membranes methylate membrane phospholipids. E-Methionine enhances 
the contractile response of helical strips of rat aorta to KCL E-Methionine also en¬ 
hances the slow' component of the contractile response of rat aorta to norepinephnne 
associated with influx of exogenous calcium. E-Homocysleinethioliactone inhibits 
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inethylation ofi membrane phospholipids and depresses the contractile response 101 KCH 
and to norepinephrine. L-Methionine enhances and L-homocysteinethiolactone de¬ 
presses KCl-stimulated influx of calcium into rat aorta strips. L-Methionine has no: 
effect on calcium efflux. Tested against calcium channel blocking' agents, L- 
methionine reduces the inhibition caused by diltiazem and chlorpromazine but not that 
caused by TMB 8 or verapamil. It'is postulated that methylated intermediates of 
phospholipd methylation enhance the function of membrane calciurtuchannels.. 

Landon. E. J , Owens, L., and Sastry, B. V. R. 

Pharmacology 32:190-201, 1986. 

Other support: U. Si. Public Health Service. 

From the Department of Pharmacology, Vanderbilt University School of Medicine, 
Nashville, TN. 


REGULATION OF ACETYLCHOLINE RELEASE FROM RODENT 
CEREBRUM BY PRESYNAPTIC RECEPTORS, METHIONINE ENKEPHALIN 
AND SUBSTANCE P 

The findings of this study indicate the operation of a homeostatic relationship 
between the release of ACh, MEK and SP. This relationship may be of physiological 
importance in the regulation of the release of ACh. If the amount of ACh in the synaptic 
gap is low, a positive feedback loop is triggered, causing the release of SP either 
directly or by a disinhibition phenomenon. Low ACh does not stimulate the negative 
feedback Ibop. Hence, no MEK is released, leading to a relief 1 of an inhibitory action of 
MEK onithe release of SP. The released SP would increase further release of ACh by 
increasing the uptake of Ca* *. This process would continue untilla peak release of ACh 
was reached. At this point, the high amount of ACh in the synaptic gap w ould trigger a 
negative feedback loop, inducing the release of MEK. which ini turn would! limit any 
further release of ACh and: SP by decreasing the uptake of Ca’L These feedback 
systems seem to operate through two different types of muscarinic receptors. 

Sastry, B. V. R 

Advances in Behavioral Biology 30:104:7-. 056, 1986, 

Other support: National! Institutes of Health. 

From the Department of Pharmacology, Vanderbilt University. School of Medicine, 
Nashville. TN. 


REVIEW: CHOLINERGIC SYSTEMS AND MULTIPLE CHOLINERGIC 
RECEPTORS IN OCULAR TISSUES 

Acetylcholine (ACh);, choline acetyl transferases and cholinesterases occur in 
cornea, iris-ciliary body complex and retina of several vertebrates, In cornea, ACh' 
may serve as a;sensory transmitter as well as a local hormone, the function of w hich is. 
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not delineated. The function of AChias the parasympathetic neurotransmitterat the ins 
and: ciliary body is well established. The muscarinic receptors on the ins smooth 
muscle are similar to the muscarinic receptors,(M2 type imtwo way classification) at 
other smooth muscles towards their interaction with agonists and antagonists. Binding 
studies using radiolabeled antagonists and their displacement by agonists indicate thai 
muscarinic receptors in membranes of irisrciliary body complex are heterogeneous 
indicating more than one subtype of muscarinic receptors. A subtype other than,M2 
receptors may occur at the presynaptic sites of parasympathetic nerves, which have yet 
to be investigated using specific agonists and antagonists. Cholinergic markers, cho¬ 
line acetyl transferase and acetylcholinesterase, differ quantitatively and: qual itata vel y 
in retinas of different species. However, amacnne cells are cholinergic in all vertebrate 
species. Although they make up 1 9c of retinal neurons, they influence the activity of a 
majority of ganglion cellfe. Cholinergic effects in ganglia are mediated through nico¬ 
tinic and muscarinic receptors Both of these types of cholinergic receptors are hetero¬ 
geneous. They have yet to be investigatedfor their subtypes using specific agonists,and! 
antagonists. Although the role of cholinergic retinal neurons in the processing of visual 
information is not known, their input to ganglion cells generally increases the rate of 
spontaneous activity or the number of action potentials in light-evoked responses. 
Thus, the cholinergic input seems to modify the overall neuronal input to the ganglion 
cells from the receptive fields, Endothelial cells of blood vessels contain muscarinic 
receptors, which are activated by ACh to cause relaxation. Although retinal blood 
vesselk provide recognizable characteristic signs in diabetes mellitus and'hypentensive 
disease, no information is available on the muscarinic receptors of these vessels. 

Sastry , B. V. Rama 

The Journal' of Ocular Pharmacology 1(2); 201 -226, 1985. 

Other support: Ul S. Public Health Service and the National! Institutes of Health. 

From the Department of Pharmacology, Vanderbilt University School of Medicine. 
Nashville, TN. 


'1NET1CS GF t'HjMPP* UPTAKE IN DOPAMINERGIC NEURONS OF 
MOUSE: REGIONAL EFFECTS OF MPTP NEUROTOXICITY 

In an effort to determine the specificity of MPTP/MPPP* toxicity wiihrespCLiiu 
the dopaminergic systems, the effect of prior MPTP treatment on ['H]MPP * uptake in 
the striatum and olfactory' tubercle of BALB/cBy mice w as examined! Kinetic analysis 
of [H]MPP + uptake indicated a reduction of V M1 values in both stnatum (499c, 
P<0.05) and olfactory tubercle (26 9c, P<0.05). MPTP treatment didnot'significantly 
alter the K m ineither region, although MPP* accumulates in both olfactory tubercle and 
striatum, these dopaminergic systems show different sensitivity to the neurotoxicity of 
MPTP; MPP \ 


Sershen, H. et al. 

European Journal of Pharmacology 126:337-339, 1986. 

From the Center for Neurochemistry', Nathan S. Kline Institute for Psychiatric Re¬ 
search, Ward's Island, NY. 
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EFFECT OF AMPHETAMINE ON 

l-METHYL-4-PHENYL-l,2.3,6-TETRAHYDROPYRIDINE (MPTP): 
NEUROTOXICITY IN MICE 

Amphetamine has been shown to either potentiate or protect against MPTP neuro¬ 
toxicity. The time course of changes in dopamine and its metabolites was examined 
after MPTP, amphetamine, or MPTP plus amphetamine administration!. Results sug¬ 
gest that under conditions of granular depletion and release of dopamine by 10 mg/kg 
amphetamine, increased MPTP neurotoxicity occurs Amphetamine injections at 2-5 
mg/kg prevents the decline in dopamine possibly by blockade of the uptake of MPP‘, 
rather than by an inhibition of monoamine oxidase. 

Sershen , H. et al. 

Neuropharmacology 25(8 >:927-930, 1986. 

From the Center for Neurochemistry',, Nathan S. Kline Institute for Psychiatric Re¬ 
search, Ward's I si and i NY. 


EFFECT OF NICOTINE AND AMPHETAMINE ON THE NEUROTOXICITY 
OF A r -METHYL-4bPHENYL-l,2,3,6-TETRAHYDROPYRlDINE (MPTP) IN 
MICE 

The present results show the potentiating effect of amphetamine on the ability of 
MPTP to destroy dopaminergic neurons in striatum of the mouse. A single injection of 
MPTP (8; mg/kg, retro-orbital) reduced the binding of [ 3 H]mazindoF a marker for 
dopamine terminals, by 24#. When D-amphet&mine (ilQ mg/kg, s.c.) was given 20 
min prior to MPTP, the binding of PHjmazindoll, measured 3-5 dayslater, w ; as reduced 
by 58#. It is proposed that the mechanism of this potentiation primarily involves an 
increased release of dopamine by D-amphetamine, and free radical-mediated proc^ 
esses. Although nicotine also releases dopamine from the striatum, no effect was 
observed when it was administered prior to MPTP. The lack of effecti is probably 
related to short duration of action of nicotine and the modest effect on release of 
dopamine as compared to that of amphetamine. 

Sershen, H. et al. 

Neuropharmacology 25(1 1): 1231^1234, 1986. 

From the Center for Neurochemistry, The Nathan S. Kline Institute for Psychiatric 
Research, Ward’s Inland, New York. 


SUPEROXIDE RADICAL-MEDIATED ALTERATION OF SYNAPTOSOME 
MEMBRANE STRUCTURE AND HIGH-AFFINITY y-[ u C]AMINOBUTYRIC 
ACID UPTAKE 

Mouse cortical synaptosomal structure and function are altered uhen exposed to 
hypoxanthine/xanthine oxidase (HPX/XOD)-generated active oxygen 7 free radical 
species. The structure of both the synaptic vesicle and plasma membrane systems are 
altered by HPX- XOD treatment. The alteration of synaptic vesicle structure is exhib- 
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ited by a significant increase in the cumulative length of 'non synaptic vesicle membrane 
per nerve terminal. With respect to the nerve terminalIplasma membrane, the length of 
the perimeter of the synaptosome is, increased as the membrane pulls awav from 
portions of the terminal! in blebs. The functional lesion generated by HPX XOD 
treatments results in a reduction in selective high-affinity y-[ u C]aminobutync acid 
(GABA) uptake. Kinetic analysis of the reduction in high-affinity uptake reveals that 
the is significantly altered whereas the is not. Premcubation with specific active 
oxygen.Tree, radicalsI scavengers indicates that the superoxide radical 1 is directly in¬ 
volved. Thisradical, most probably in the protonated perhydfoxyl form, initiates lipid 
peroxid&tive damage ofi the synaptosomal membrane systems. Low-affinity 
[PCJGABA transport is unaltered by the HPX/XOD treatment. The apparent ineffec¬ 
tiveness of free radical exposure on low-affinity [ ,4 C]GABA transport coupled with its 
effectiveness in reducing high-affimty transport supports the idea that two separate and 
different amino acid uptake systems exist in CNS tissue, with the high-affinity being 
more sensitive (lipid-dependent) and'or more energy-dependent: (iNa* ,K*-ATPase) 
than the low-affinity system. 

Debler, E. A., Sershen, H ., Lajtha. A. and Gennaro, J. F , Jr. 

The Journal of Neurochemistry 47(6): 1804^1813, 1986. 

From the Center for Neurochemistry, The Nathan S. Kline Institute for Psychiatric 
Research, Ward is Island; and Department of Biology, New York University. New 
York. 


V. Pharmacology and Biochemistry 


INHIBITION OF SERINE PRO ' ASES BY PEPTIDYL FLUOREMETHYL. 
KETONES 

We have synthesized peptidyl fluoromethyl ketones that'are specific inhibitors of 
the serine proteases a-chymotrypsin and porcine pancreatic elastase. By analogy with 
the corresponding aldehydes it is assumed that the fiuoromethyl ketones react with the 
7 -OH group of the active site serine to forma stable hemiacetak |0 F NMR studies of the 
chymotrypsin-bound tnfluoromethyl ketone inhibitors Ac-Leu-tfmfio-Phe-CF, and Ac- 
aw6oPhe-CF,,clearly indicate that the carbonyl'carbon is tetrahedral at'the active site 
of the enzyme. The inhibitor is bound as either the stable hydrate or the hemiacetak 
involving the active site serine. The effect, of varying the number of amino acid 
residues in the peptidyl portion of the inhibitor and the number of fluorines in the 
fluoromethyl ketone moiety is examined! In the series of trifluoromethyl ketone elas¬ 
tase inhibitors, the lowering of K concomitant with the change from; a dipeptide 
analogue to a tetrapeptide analogue (Ac-Pro-tfw£o-A]a-CF,, A\= 3 x 10 1 M; Ac-Ate- 
Ala-Pro-a/«/7o-AI^-CF v K, = 0:34 x IQ^M) correlates.well with the variation in V/K 
for hydrolysis of the corresponding amide substrates. This trend is indicative of the 
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inhibitors acting as transition-state analogues. In addition to chain length, the number 
of fluorine substituents also effects.the A',. In the case of chymotrypsin, the K for Ac- 
Leu-iWv-Phe-CF t . is 30-fold! lower than that for Ac-LeuH3w/?<7-Ala-CF 2 H 
(0.88 >'■10 ' M vs 25 x ]0' M). With elastase this trend is not as profounds. In all cases, 
however, the diffuoro* anditnfluoromethyl ketones are better inhibitors than the mo- 
nofluoromethyl and nonfluorinated analogues. This;improvement must be associated 
with both the degree of hydration of the fluoromethyl ketones and the significant effect 
that fluorine substitution has on lowering the first pA. of the hemiacetal hydroxyl. The 
latter change would cause the more fluorinated inhibitor to be able to interact better 
with the anionic hole near the active site. Fluorine substitution alko lowers the k 
values for the inhibitors. With elastase the tnfluoromethyl ketone tetrapeptide has a 
ofi 1.25 X'lfir 1 s , w hile the corresponding difluoromethyl compoundihas a A^ of 0:007 
s ’. The monofluoromethyl ketone inhibitor of chymotrypsin, Ac-Leu-amA^Phe- 
CFH:. is a weak competitive inhibitor {K ~ 200 x 10" Mi. It also demonstrates.time- 
dependent irreversible inhibition with a second-order rate constant of L7 M 1 s ! . The 
irreversible inhibition is accompanied by covalent modification of a histidine residue 
and by fiuonde ionirelease as detected by ,V F NMR spectroscopy. 

Imperials B . and Abcles, R. H. 

Biochemistry 25( 13 ):3760^3767, 1986. 

Other support: National Institutes of Healthi 

From the Graduate Department of Biochemistry, Brandeis UJhiversity,, Waltham, MA. 


A VERSATILE SYNTHESIS OF PEPTIDYL FLUOROMETHYL KETONES 

Peptidyl fluoromethyl ketones constitute an important class of inhibitors of a 
number of serine proteases such as chymotrypsin and elastase. This communication 
presents a general method for the synthesis of these peptide analogs, The standard 
protocol described can be used for the synthesis of many analog compounds which can 
be testediagainst specific serine proteases by the selection of an appropriate nitroalkane 
and suitably protected peptide component. 

Imperial!, B . and Abeles, R. 

Tetrahedron Letters 27(2): 135-138, 1986. 

Other support: National Institutes of Health. 

From the Department of Biochemistry:, Bfandkis University, Waltharm MA. 


BARREL ROTATION AND PROSTRATION BY VASOPRESSIN AND 
NICOTINE IN THE VESTIBULAR CEREBELLUM 

The aim of this study was to determine w hether the primary sites for the action of 
vasopressin and nicotine in producing barrel rotation and prostration in rats were 
located in the modular cerebellurm Le., lobule X When arginine vasopressin was 
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administered into either the fourth ventricles or directly into the nodular cerebellum via 
chronically implanted 1 cannulae, the rats displayed intermittent barrel rotation and 
clbnic convulsions. The administration of nicotine into the same areas resulted in 
prostration, atonia and, occasionally, clonic convulsions, A few days after the nodular 
cerebellum was lesioned with kainic acid; the motor distrubances resulting from either 
agent were virtually abolished. Histologic studies revealed that kainic acid had de¬ 
stroyed Purkinje and other large neurons, but had left the granular neurons relatively 
intact. The administration of procaine into either the fourth ventricles or nodular 
cerebellum blocked the behavioral responses of either vasopressin or nicotine given 
into the fourth ventricles. It was concluded that the nodular cerebellum is a primary site 
for the motor disturbances produced by vasopressin and nicotine. 

Maiti, A., Salles, K. S.,Grassi, S., and Abood, LG. 

Pharmacology, Biochemistry & Behavior 25:583-588, 1986. 

Other support: Department of Health and Human Services. 

From the Center for Brain Research, University of Rochester Medical Center, Roches^ 
ter, NY 


BEHAVIOR AND RECEPTOR CHANGES AFTER KAINATE LESIONING OF 
NODULAR CEREBELLUM 

A study w as undertaken on the effects of kainic acid lesioning on the nodulus of 
the rat cerebellum on behavior and various brain receptors in conscious, freely moving 
rats. The basis for the study was the observation that barrel rotation and other motor 
effects induced bv intraventricular administration of vasopressin and nicotine could be 
elicited by their administration into the nodular area of the cerebellum. Histology 
revealed a marked destruction of Purkinje, stellate, and Golgi cells in the area sur¬ 
rounding the site of kainate administration, with little effect on the granular cells. 
Immediately after administering 4-12 ng of kainic acid into the noliilar cerebellum, 
rats exhibited circling movements, barrel rotation, and clonic convulsions accompa¬ 
nied by stereotypic head movements, aggressiveness, and gnawing-biting; effects 
gradually diminishing over 3 days. Receptor binding studies 4-14 days after kainate 
lesioning revealed'a marked increase in Tl-nicotine and 'H-QNB binding in the sur¬ 
rounding cere bellkr region, caudate nucleus, and hypothalamus, with no change in 'H- 
dihydromorphine binding. The findings are consistent with the hypothesis that'nico¬ 
tinic and muscarinic pathways in the vestibular cerebellum, along with its connection 
to nigrostriatal dopaminergic systems, are involved in the mediation of barrel rotation; 
ataxia,, and other motor disturbances resulting from administration of vasopressin on 
nicotine intraventricularly. 

Maiti, A., Salfes, K. S., Grassii, S., and Abood, L. G. 

Pharmacology, Biochemistry Behavior 25:589-594, 1986- 
Other support: Department of Health and Human Services. 

From the Center for Brain Research, University of Rochester School of Medicine and 
Dentistry , Rochester, N.Y. 
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BINDING OF HIGH DENSITY LIPOPROTEIN TO CULTURED FIBROBLASTS 
AFTER CHEMICAL ALTERATION OF APOPROTEIN AMINO ACID 
RESIDUES 


Cultured extrahepatie cells possess a specific high affinity binding site (receptor) 1 
for high density lipoprotein (HDL) that is induced by cholesterol delivery to cells. To 
characterize the binding recognitionsite(:s) omHDL, the ability of HDL to interact with 
cultured human fibroblasts was assayed after chemical alteration of specific apoprotein 
amino'acid: residues. Reduction and alkylktiom, acetylation, and cyciohexanedione 
treatment of HDL. had little or no effect on its cellular binding. Treatment of HDL, 
with tetranitromethane (TNM). however, caused a large dose-dependent decrease in 
binding, with maximum inhibition at 3 iaM. Amino acid analysis of the TNM-treated 
particles showed specific alteration of tyrosine residues, but sodium dodecyl sulfate- 
gel electrophoresis demonstrated apoprotein cross-linking coincident with decreased 
binding. These results suggest that modification of HDL tyrosine residues and'or 
cross-linking of HDL apoproteins alters the ligand site recognized by the HDL recep¬ 
tor. Gradient gel electrophoresis, molecular sieve chromatography , and electron mi¬ 
croscopy showed only minor changes in size distribution and shape of HDL, particles 
after treatment'with 3 mw TNM, but at higher TNM concentrations, coalescence and 
aggregation of panicles was evident. Treatment of HDL,, with 3 mM TNM affected 
neither its promotion of the low affinity (receptor-independent) cholesterol efflux from 
cells nor its ability to accept cholesterol from anialbumin suspensiom yet promotion of 
high.affinity (receptor-dependent) cholesterol 1 efflux from cells w-as abolished. The 
finding that TNM treatment of HDL, decreases both its receptor binding and itspromo* 
tion of cholesterol efflux from cells without substantia] alterationof its physical proper¬ 
ties supports the hypothesis that the HDL receptor functions to facilitate cholesterol 
transport from cells. 

Bnnton, E. A., Oram, J. F., Chen, C.-H., Albers, J. and Bierman, E L. 

The Journal of Biological Chemistry 261(1 );495-503:, 1986. 

Other support: National Institutes of Health, National Research Service Award Fel¬ 
lowship, and R. J. Reynolds Industries, Inc. 

From the Divisionof Metabolism, Endocrinology and Nutrition, University of Wash¬ 
ington, Seattle. 


KliNil..JUDIES OF THE REDUCTION OF NEUTROPHIL CYTOCHROME 

6-558 BY DITHIONITE 

The reduction with dithionite of neutrophil cytochrome 6-558, implicated in 
superoxide generation by activated neutrophils,, was investigated by a stopped-flow 
technique in non-ionic-detergent extracts of the membranes and in crude membrane 
panicles. The dependence of the pseudo-first-order rate constants on the concentration 
of dithionite w as consistent with a mechanism of reduction that involves the dithionite 
anion monomer SO : “as the reactive species. The estimated second-order rate constant 
was 7.8 x KTm '*s ! for Lubrol PX-solubilized cytochrome 6-558 and 5.1 x 10'M ! *s'‘ for 
the membrane-bound protein. The similarity of the kinetic constants suggests that 
solubilization did not introduce gross changes in'the reactive site. Imidazole and />- 
chloromercuribenzoate, known as inhibitors of NADPH oxidase, did not affect signi- 
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ficantiv cytochrome 6-558:reduction rates. The reaction rate of cytochrome b~55 giwith 
dithionite exhibited a near-zero activation energy. The first-order rate constant for, 
reduction decreased with increasing ionic strength, indicating a positive effective 
charge on the reacting protein. 

Aviram, / and Sharabani, M. 

Biochemical Journal 237:567-572, 1986. 

From the Department! of Biochemistry’. George S. Wise Faculty of Life Sciences, 
University of] Tel Aviv, Tel Aviv, Israel. 


ACTIVATION-DEPENDENT REDISTRIBUTION OF CELLULAR 
COMPONENTS ALTERS SUSCEPTIBILITY OF HUMAN NEUTROPHILS TO 
CROSS-LINKING AGENTS 

Contrary’ to resting cells, neutrophils stimulated with concanavalin A resist inhibi¬ 
tion by bifunctional N-hydroxysuccinimide esters. Con A prestimulated, cross-lmker- 
treated cells released superoxide upomrestimulation with PMA but did not respond to 
chemotactie peptides. Although rates of PMA-elicited NADPH oxidase activity were 
lowered by the treatment, the activatiomparameters, namely lag times of the reaction, 
were not altered. The protection by Con A against blbckade by cross-linkers developed 
concomitantly to the activation of NADPH oxidase and indicated redistribution of 
crossrlinker-susceptible cellulkr components responsible for activation with'PMA. 
The identity of these components is discussed. 

Aviram, /. and Sharabani, M. 

Inflammation 10(3^:233-242, 1986. 

From the Department of Biochemistry, George S. Wise Faculty of Life Sciences, Tel 
Aviv University, Tel Aviv, Israel. 


A POSSIBLE ROLE FOR PROTEIN PHOSPHORYLATION IN THE 
ACTIVATION OF THE RESPIRATORY BURST IN HUMAN NEUTROPHILS 

Two-dimensional gel electrophoresis was used to study protein phosphory lation 
in granules, membranes, aud soluble fractions from'human neutrophils that'had been 
loaded with ,2 P„ In resting cells, label was incorporated primarily into proteins of the 
membranes and the soluble supernatant; little appeared in the granules. Activation of 
32 P-Ioaded neutrophils resulted in an increase in the J: P content of a small number of 
membrane andisoluble proteins without a change in the labeling of the granule fraction, 
the identity of the proteins affected by activation depended on the activating agent 
used; all of the activating agents, however, caused an increase in the labeling of a group 
of ~48-kDa'proteins that appeared to be distributed between the membranes and the 
soluble supernatant. 

To investigate the role of phosphorylation in the activation of the respiratory' burst 
oxidase, the incorporation of 1 P into phosphoproteins was studied in neutrophils from 
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patients with chronic granulomatous disease. When these cells,were exposed to.phor- 
bol myristate acetate, one ofi the agents used! for the activation of normal neutrophils, 
the 48-kDa proteins in the membranes and supernatants failed to take up additional i: P. 
Phosphorylation patterns in normal neutrophils activated under nitrogen were similar 
to the patterns seen with cellis activated in air, suggesting than the differences in 
phosphorylation between normal and chronic granulomatous disease neutrophils did 
not represent secondary effects of the oxidants produced by the normal cells, but 
reflected primary biochemical differences between! the normal and the defective 
phagocytes. We postulate from these results that the uptake of phosphate by the 48-kDa; 
protein group may be involved in the activatiomof the respiratory' burst oxidase. 

Hayakawa. T., Suzuki; K., Suzuki,S.,,and Babior, B : M. 

The Journal of Biological* Chemistry' 261 (20);9109-9115. 1986i 

Other support: U, S. Public Health Service. 

From the Department of Basic and Clinical Research, Scripps Clinic and Research 
Foundation, La Jolla. CA. 


THE RESPIRATORY BURST OXIDASE OF HUMAN NEUTROPHILS 

A superoxide-forming oxidase from activated human neutrophil membranes was 
solubilized by two slightly different methods, then punfied by “dye-affinity " chroma¬ 
tography. Kinetic studies of the purified preparations gave values of 5 -10 pmol'of; 
OC/tnin/rng of protein, and K w values for NADH andNADPH that w j ere in reasonable 
agreement with;values determined previously using particulate and crude solubilized 
preparations of the respiratory burst'oxidase. Sodium dodecyl sulfate-polyacrylamide 
gel electrophoresis showed prominent bands at 67,48, and 32 kDa. together with some 
minor contaminants, whereas gef electrophoresis under non-denaturing conditions, 
gave a single major band; that when eluted and re-electrophoresed in the presence of 
sodium dodecyl sulfate showed bands at.67, 48, 32 kDa. We believe that all three 
bands represent oxidase components . The flavin content of the purified enzyme was 
20i4 ± 2.0 S.E. pmol of FAD/jig of protein, w'hereas heme averaged 0.1 ± 0.02 
pmoli/pjg and ubiquinone could not be detected. Assuming that the enzyme is com¬ 
posed of one 67-kDa subunit, one 48-kDa subunit, and one 32-kDasubunit (i.e . ^ that is 
molecular mass is — 150 kDa), it can be calculated to have a turnover numberof7,00- 
1500 mim 1 , m agreement with a v;4ue reported previously, for oxidase in a particulate 
Or-forming system, (Cross, A. R., J. J., and Jones:, O T. G. (1985) 

Biochem, J. 226 . 881-884), and to contain the loiiowmg quantities of redox carriers 
(mol/mol): FAD, 3.0; heme, 0.015; ubiquinone. <0.06. It remains to be determined 
whether this preparation represents the complete respiratory'burst oxidase or is only the 
pyridine nuclkotidk dehydrogenating component of a more complex enzyme. 

Glass, G. A DeLisle. D. M., DeTogni, P., and Babior, B. M. 

The Journal* of Biological Chemistry 261 (;28): 10247-13251, 1986. 

Other support: National Institutes of Health. 

From the Department of Basic and Clinical Research, Scripps Clinic and Research 
Foundation^ La Jolla; CA. 
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DIETARY NICOTINE AND ITS SIGNIFICANCE IN STUDIES ON TOBACCO 
SMOKING 


There is increasing interest in ingestion of nicotine by nonsmokers, and popular 
assumption is that inhalation of tobacco smoke is the sole source of this alkaloid in: 
body fluids of nonsmokers, However, sources other than tobacco (particularly dietary)i 
have beernlargely overlooked. In the present study, we measured nicotine levels in 
various solanaceae (tomato, pepper and eggplantfutilizing radioimmunoassay jn order 
to understand the role of these food sources in the ingestion of nicotine. Our findings 
showed large quantities of nicotine in ripe fruit, and even greater amounts in unripe 
fruit. 

Castro, A. and Monji, N. 

B iochem ica / A rch i ves 2 ( 2 ) 1 91 - 9 . 7 , 1986 . 

From the Department of Pathology, University of Miami School of Medicine, Miami, 
FL. and Genetics Systems Corp., Seattle. 


IRON MEDIATES PARAQUAT TOXICITY IN ESCHERICHIA COLI 

The role of iron ions in paraquat toxicity, was studied in bacterial system. We show 
that, addition of ferrous iron led to an enhancement of the bacterial!killing, whereas 
addition of chelating agents, such as nitrilotnacetate and desfemoxamine, markedly 
reduced: up to a total abolishment, the toxic effects. The calculated rates of bactenal 
killing'are proportional to'both paraquat and iron concentrations, and conform to the 
rate equation; dX.-dt = -A|paraquat][Fe : "). The killing constant for iron, k, is 24-fold 
smaller than the corresponding, value for copper. 

MunnitoL an OH' scavenger, has a partial!protective effect: 15-359c at concentra¬ 
tions range of 1-50 mMi, respectively'. Histidine, on the other hand, provided!a more 
efficient protection that: may be due to a combination of various effects. Induction of 
endogenous superoxide dismutase and catalase provided partial protection (about 
2590:. 

These findings, together w ith an earlier study on the role of copper in paraquat 
toxicity indicate that transition metals pi by a central catalytic role in the production of 
the deleterious effects of paraquat, probably by redox cycling and producing OH' via 
the site-specific Fenton reaction. 

u P . Kohen, R., Katzhendler, J. and Chevion , M. 

The Journal of Biological Chemistry 261(27): 12472-I2476i 1986. 

Other support: United Statesdsrael Binational Foundation. 

From the Departments of Cellular Biochemistry and!Pharmaceutical Chemistry, He^ 
brew University of Jerusalem, Israel. 


HUMAN PRION PROTEIN cDNA: MOLECULAR CLONING, 
CHROMOSOMAL MAPPING, AND BIOLOGICAL IMPLICATIONS 

A human complementary, DNA whose protein product is considered to be the 
major component of scrapie-associated fibrils in Creutzfeldt-Jakob disease, kuru, and 
Gerstmann-Straussler syndrome has been identified and characterized: The extensive 


1002319278 


Source: https://www.industrydocuments.ucsf.edu/docs/gqxkOOOO 


homology of this gene sequence to the hamster PfP 27- to 30-kilodaJtomprion proteim 
complementary DNA clone, and its existence as a single copy in the human genome, 
leads to thc conclusionithat this is the human prion-gene. This human prion gene has 
beeni mapped to human chromosome 20, negating ai direct' link between the prion 
protein and Down's syndrome or the amyloid of Alzheimer's disease. 

Liao. Y.-C. J . Lebo, R V , Clawson, G. A. and Smuckler, E. A. 

Science 233:364-367, 1986. 

Other support: National Institutes of Health 

From the Department of Pathology , University of California, San Francisco. 


p60 -• ACTIVITY DETECTED IN THE CHROMAFFIN GRANULE 
MEMBRANE 

Using monoclonal!antibodies specific for p60 " we have detected!high levels of 
this.kinase in adrenal medullary chromaffin tissue and in highly, purified chromaffin 
granule (secretory vesicle) membranes. An immune complex kinase assay was applied 
to fractions of adrenal medullary’ tissue resolved on sucrose density gradients. Thirty- 
seven per cent of the total tissue P60 1 ' activity was found in association with chro¬ 
maffin granule or granule membrane markers . Localization of a significant fraction of 
tota!lcellularp60 " activity to this secretory vesicle membrane suggests that the kinase 
may function in the regulation of neurotransmitter release. 

Parsons. S’ J. and Creutz . C. E. 

Biochemical and Biophysical. Research Communications 134(2);736+742. 1986. 

Other support: National Institute of Health and University of Virginia Diabetes Re¬ 
search and Training Center. 

From the Departments of Microbiology and Pharmacology and the Programs ini 
Neuroscience and Cell and Moleculhr Biology, University of Virginia, Charlhttesville. 


PHOSPHOR v LATION OF A CHROMAFFIN GRANULE-BINDING PROTEIN 
IN STIMULATED CHROMAFFIN CELLS 

A procedure was devised to determine whether in the stimulated chromaffin 
phosphate is incorporated unto specific proteins (“chromobindins") that bind to chro + 
maffimgranule membranes in aCa : *-dependent manner. Cells were preincubated with 
: P-labeled orthophosphate, themchallenged with secretory, stimuli. A post microsomal 
supernatant fraction was prepared frormthe celNand incubated with unlabeled chro¬ 
maffin granule membranes in the presence of 5 mM Ca : *. Proteins: that bound to the 
membranes were isolated by centrifugation and examined for r P content by electro¬ 
phoresis and autoradiography. Stimulation by carbamylcholine, nicotine, 56 mM K 4 , 
on2 niMiBa :> led to the incorporation of 1: P into a 37-kDa protein that had previously 
been characterized as a substrate for protein kinase C in vitro chromobindim9, or CB9 
Incorporation of : P into this proteiniwas dependent on extracellblar Ca : ' and followed 
a time course that paralleledisecretion of catecholamines, returning to base-line levels 
after 30 min. when secretion terminated. V P was also incorporated; into a 58-kDa 
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protein that may be tyrosine hydroxylase and into an unidentified 28-kDa protein in 
response tocelllstimulation, but neithenof these proteins bound to granule membranes 
in a Ca ; '-dependent manner. Treatment of cells with phorbol 1 12.13-dibut\rate. an 
activator of protein kinase C, led to ,: F incorporatiominto the 37-kDa protein that was 
only 30ff of the level obtained with nicotinic stimulation, suggesting that additional 
kinases may be involved in phosphorylating this protein in the stimulated celU 

Michener, M. L., Dawson, W B., and Creutz . C. E 

The Journal ofBiological, Chemistry 261(14):6548-6555, 1986. 

Other support: National Institutes of Health, the National Science Foundation and the 
University of Virginia Diabetes Research and Training Center. 

From the Department of Pharmacology and the Programs in Neuroscience and Cell and 
Molecular Biology, University of Virginia, Charlottesville. 


WHEN DO METAL COMPLEXES PROTECT THE BIOLOGICAL SYSTEM 
FROM SUPEROXIDE TOXICITY AND WHEN DO THEY ENHANCE IT? 

Many copper and ironi complexes can be reduced by 0 “ as well: as by H.O 
According to the rates of reduction and the concentration of O “ and H^CL, the metal 
complexes may serve either as catalyst of 0 “ dismutation or as catalysts of the reaction 
between 0~ and H 0 : to. form OH’ radical (Haber-Weiss reaction). Various factors 
which influence whether metal complexes protect the biological systems from super- 
oxide toxicity or enhance it are discussed. 

C zap ski, G. and Goldstein. S. 

Free Radical Research Commun'wations \0):\51Ab\ , 1986 . 

Other support: G. S F. Neuherberg .West Germany... 

From the Department; of Physical Chemistry , The Hebrew University of Jerusalem, 
Jerusalem,.Israel. 


MECHANISM AN?: REACTION PRODUCTS OF THE OXIDATION OF 
Cud!}- PH E N A NT H ROLI N F BY H : 0 : 

We have suggested a possible reaction mechanismilor the oxidation of the cuprous 
phenanthroline complex by H : 0 in the presence of formate and methanol. The cuprous 
phenanthroline complex was generated by pulse and y radiolysis. Wc measured the 
decay kinetics of this complex as well as the chain length of this reaction. Ourobserva- 
tions.indicate that in this reaction 0H‘ is not formed directly, but through the decompo¬ 
sition of a metal-peroxo complex. This mechanism does not necessarily operate with 
other copper compounds, especially with: copper complexes bound t 0 ' a: biological 
targetl 

Goldstein. S. andi Czapski-, G. 

Journal of Free Radicals in Biology <£ Medicine 1(5-6)! 373-3 80; 1985 l 

From the Department of Physical Chemistry', The Hebrew University of Jerusalem, 
Jerusalemi Israeli 
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THE ROLE AND MECHANISM OF METAL IONS AND THEIR COMPLEXES 
IN ENHANCING DAMAGE IN BIOLOGICAL SYSTEMS'OR IN PROTECTING 
THESE SYSTEMS FROM THE TOXICITY OF Or 

Copper complexes of 1,10-phenanthroiine and some substituted 1.10-phenanthro- 
iine cleave DNA in the presence of a reducing agent andimolecular oxvgen. Generally. 
the damage is attributed to hydroxyl radical which are formed through the Haber;- 
Weiss reaction. It is assumed that this reaction occurs with the ternary metal complexes 
with the biological target and the mechanism is defined as the “site specific mecha¬ 
nism.^ In these systems, 0~ drives the cycle through the reduction of copper(II): On 
the other hand, these same copper complexes catalyze the dismutation of Or and thus 
should protect the systems from Or toxicity. In this, article, the toxicity of these 
complexes is explained on kinetic grounds. A general discussion on the various factors 
which could cause the metal ions.or their complexes to act either as protectors from Or 
toxicity or as sensitizers of toxic effects of Or is given. 

Goldstein. S. and Czapski, G. 

Journal of Free Radicals in Biology. & Medicine 2:3-11, 1986i 
Other support: Israel Academy of Science: 

From the Department of; Physical Chemistry . The Hebrew University of Jerusalerm 
Jerusalem. Israeli 


MECHANISM AND REACTION PRODUCTS OF THE OXIDATION OF 
CUOIEPHENANTHROLINE BY H 0 ; 

W ; e have suggested a possible reaction mechanism for the oxidationof the cuprous 
phenanthrolme complex by H O : in the presence of formate and methanol. The cuprous 
phenanthroline complex was generated by puLe and y radiolysis. We measured the 
decay kinetics of this complex as well as the chain length of this reaction: Our observa¬ 
tions indicate that in this reaction OH- is not formed directly, bur through the decompo¬ 
sition ofi a metalhperoxo complex. This.mechanism does not necessarilv operate with 
other copper compounds, especially with copper complexes bound to a biological 
target. 

Goldstein, S. and Czapski, G. 

Journal of Free Radicals in. Biology & Medicitw 1:373-380. 1985. 

From the Department of Physical Chemistry , The Hebrew University of Jerusalem, 
Jerusalem. Israel. 
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BACTERICIDAL EFFECT OF H.O. AND DNA DAMAGE IN xthA MUTANTS 
OF E. COL1 

Hydrogen peroxide is a normal metabolite in aerobic cells. Although not a very 
toxic species on its own , it may react w ith transition metals or metal chelates to produce 
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radicals that have been shown to damage membrane lipids and nucleic acids. E.xoli 
cells bearing functional DNA repair genes are resistant to millimolar concentrations of 
HO : . Endonuclease III deficient (ixthA) and recA mutants have been shown to be 
hypersensitive to HO,. We have used these mutants to investigate the role of endoge¬ 
nous iron and copper in promoting the DNA damaging and bactericidal effects of H 0 : 
on growing bacterial cellfe. 

The key role of transition metal ions in the toxicity of H : 0 ; is well documented. 
However, addition of various chelating agents, such as EDTA, DTPA and Desferriox- 
amine to growing xthA cells just before the introduction of H : 0 : had only a slight 
protective effect. In contrast, preincubatiom of these cells with chelators, including 
OP, followed by washing and resuspension in growth mediumihad a marked protective 
effect. Results using cellk grown in metal-poor medium showed that killing by HO : 
was proportional to the intrinsic iron content of the cells, whereas the killing of resting 
cells by copper-ascorbic acid was proportional to the amount of Cu " absorbed to the 
cells: 

Treatment of growing cultures of wild type or mutant cells w ith non-lethal'con- 
centrations of H,0 : caused an appreciable number of single strand breaks (SSB), With 
bactericidal concentrations we found a correlation between the killing effect ofH : 0 : or 
H : 0 : 0P and the extent of DNA degradation (SSB and DSB) the hypersensitivity of 
xthA and recA cells to the bactendical effect of H ; CX correlated with an increase in the 
number of SSB. Since recA cells are also hypersensitive to H ; 0 : and a great part of the 
SSB is repairable upon incubation in growth medium, it follow s that the repair of the 
majority of the lesions does not involve exonuclease III 1 which: explains the almost 
normal sensitivity of xthA cells to 7 -radiation. 

Aronovitch, J., Samuni, A., Godinger, D., Greenbaum, M. and Czapski, G. 

In: RdtiJio, G. (editor): Superoxide and Superoxide Dismutase in Chemistry , Biology 
and Medicine, Elsevier Science Publishers B .V. , 1986, pp 343-345. 

Other support: GSF Munich. 

From the Department of Molecular Biology, School of Medicine and Department of 
Physical Chemistry', The Hebrew University of Jerusalem, Jerusalem, Israel. 


SOD ACTIVITY VERSUS TOXICITY OF TERNARY COMPl^. „L. ^ SOME 
COPPER COMPLEXES WITH DNA 

It has been demonstrated that degradationiof double-stranded DNA occurs in the 
presence of Cu(II) ions, 1 ,10-phenanthroIine (OP).„ a reducing agent and 0 : . The 
copper complex of 5-NO : OP was found to be more effective than OP in cleaving DNA, 
while that 1 of 2 , 2 -bipyridyI (bipy) did not degrade DNA under the same conditions. The 
mechanism of the cleavage reaction w.as assumedito be through a site specific mecha¬ 
nism where the bound Cu(I) complex to DNA is oxidized by HO : to form the OH * 
radical at the binding site . This mechanism explains the toxicity of the OH formed as it 
is formed at the binding site. Our observ ations indicate thatino ligand dissociation takes 
place from bound CUL; in the case of 5-NO : OP but dissociation is very high in the case 
of bipy. In the latter case, the concentration of free CuL: exceeds that of bound CUL; 
and most of the oxidizing rad icalLare formed in the free solution. In the case of OP and 
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5*N0 OP, most ofCuL; is bound to DNA and thus the majority of the OH* is formed at 
the binding site in a site-specific mechanismi 

Czapski, G and Goldstein, S. 

In: Rotilio, G. (editor): Superoxide and Superoxide Dismutase in Chemistry , Biology 
and Medicine. Elsevier Science Publishers B. V., 1986, pp. 64-66. 

From the Department of Physical Chemistry, The Hebrew, University of Jerusalem, 
Jerusalem, Israel. 


SUPEROXIDE DISMUTASE ACTIVITY OF SOME COPPER 
PHENANTHROLINE COMPLEXES AND THE MECHANISM OF THE 
OXIDATION OF THE VARIOUS CUPROUS COMPLEXES BY H : 0 ; 

A large number of copper compounds have been tested for the rate at which they 
react with 0 : and some of them were found able to catalyze its dismutation with an 
efficiency similar to that of Cu-Zn SOD. In view of the role of CU('II) in cleaving DNA 
in the presence of 1 ,10-phenanthroIine (OP), a reducing agent', and 0 : or HiOv, we have 
studied the kinetics andimechanism of the reactions of some copper complexes of OP 
and substituted OP with 0 : and H O,, 

Our results tead us to conclude that during the oxidation of (OP) ; CU* by H : 0 : , 
initially no OH* is formed, but either (OP) : CU* or(OP)^CuH : 0 : * are active intermedi¬ 
ates. We cannot distinguish between these two species because their properties are 
unknown and their kinetic behavior is identical, 

Goldstein, S. andi Czapski, G. 

In: Rotilio, G. (editor): Superoxide and Superoxide Dismuiase in Chemistry, Biology 
and Medicine,, Elsevier Science Publishers B. V., 1986, pp. 64-66. 

From the Department of Physical Chemistry, The Hebrew University of Jerusalem. 
Jerusalem, Israel. 


IX VIVO DEGRADATION OF BACTERIAL DNA BY HTT AND 
O-PHENANTHROLINE 

I:10-Orthophenanthroline (OP) enhances killing of E. coli cells by H : 0 : and'the in 
vivo fragmentation of the bacterial DNA. There is a good) correlation between the 
bactericidal effect and the number of single and double strand breaks produced in the 
bacterial DNA. The results suggest that intrinsic metal ions are involved in the bacteri¬ 
cidal effect of OP and superoxide radical is probably not an obligatory intermediate., 

Aronovitch, J., Samuni, A., Godinger, D., and Czapski ; G. 

In: Rotilio, G. (editor): Superoxide and Superoxide Dismutase in Chemistry , Biology 
and Medicine, Elsevier Science Publishers, B. V., 1986, P. 346-348. 

Other support: GSF Munich. 

From the School of Medicine and Department of Physical Chemistry, The Hebrew 
University of Jerusalem; Jerusalem, Israel. 
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IMMUN0BL0TT1NG OF KERATIN POLYPEPTIDES EXTRACTED FROM 
TISSUES PRESERVED IN STANDARD HISTOLOGIC FIXATIVES 


Cytoskeletal polypeptides from fresh placenta] tissue, tissue stored at ~30°C, 
and tissue fixed in lOVr buffered formalin, Bouin’s solution, and Camoy.'s solution 
were extracted, separated by electrophoresis v and immunoblotted using monoclonal 
antibodies immunoreactive with keratin [polypeptides. Storage of the placentalltissue at 
— 30 9 C, or fixation in Carney's solution did not alter the extractabilit)migration 
pattern, or immunoreactivitv of the keratin polypeptides. Keratin polypeptides could 
not be adequately demonstrated in extracts prepared from formalin- or Bouin’s solu¬ 
tion-fixed tissues, Several unmasking procedures used on tissues before extraction and 
on nitrocellulose blots before application of primary antibodies failed to unmask kera¬ 
tin polypeptides, either in Coomassie blue-stained gels or in immunoblbtsreacted w ith: 
anti-keratiniantibodies. These data indicate that Camoy's solution is the fixative of 
choice for tissues in which electrophoretic and immunoblbtting analyses of keratin 
polypeptides might be required. 

Clark, R. K. and Damjanov, I. 

The Journal of Histochemistry and Cytochemistry 34(5 ):679-682, 1986u. 

Other support : National Institutes of Health l 

From the Department of Pathology and Laboratory Medicine, Hahnemann University 
School of Medicine, Philadelphia. 

SUPPRESSION OF NONSPECIFIC BINDING OF AVIDIN-BIOTIN COMPLEX 
(ABC) TO PROTEINS ELECTR OB LOTTED TO NITROCELLULOSE PAPER 

Nitrocellulose blots of cell extracts reacted in sequence w’ith biotinylated lectins 
and horseradish peroxidase-labeled avidin-biotin complex (ABC) often show consid¬ 
erable nonspecific staining of protein bands. Experiments were performedito deter¬ 
mine which of the components of the ABC w ere responsible for this and whether or not 
the nature and ionic strength of the bufferused could alter this binding. Furthermore, as 
powdered non-fat milk has been proposed as a possible blocking agent for nonspecific 
binding of ABC, w j e sought to determine if it w ould adequately block that binding in 
our system. The initial experiment show ed that nonspecific binding of ABC to pro¬ 
teins transferred to nitrocellulose : .^mbranes w as due to the avidin'Component of the 
ABC; little, ifiany, binding was seen if biotin alone was incubated with these blots. The 
spurious binding w as show n to be primarily due to the high affinity of avidin to proteins 
electroblotted to nitrocellulose, when incubated in low-salt buffers. Low-fat milk 
added to the buffer reduced overall nonspecific reactivity bur produced additional 
artifacts in the form of bands that were noti seen in other preparations. Nonspecific 
avidin binding to: proteins transferred to nitrocellulose can therefore be effectively 
reduced by adding extra salt to:buffers, w hereas.the additiomof nonfat dry milk does 
not seem suitable for this purpose. 

Clark, R. K., Tank Y. and Damjanov, I 

The Journal of Histochemistry and Cytochemistry 34 (11): 1509-1512, 1986. 

Other support: National Institutes of Health. 

From the Department of Pathology and Laboratory Medicine,Hahnemann University 
School of Medicine, Philkdelphiai. 
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PATHOGENESIS OF DESMOPLASIA. I. IMMUNOFLUORESCENCE 
IDENTIFICATION: AND LOCALIZATION OF SOME STRUCTURAL 
PROTEINS,OF'LINE I AND LINE 10 GUINEA PIG TUMORS AND OF 
HEALING WOUNDS 

The structural proteins of the scirrhous line 1 and the medullary line 10 bile duet 
carcinomas, both syngeneic in>strain 2 SewaU-Wright inbred guinea pigs, were stud^ 
ied. Tumor structural proteins were compared with those of healing wounds, A provi¬ 
sional! stromal matrix ofi cross-linked fibrin and fibronectin w r as initially deposited in 
both tumors and'w'ounds and was subsequently replaced by granulatiomtissue contain^ 
ing collagen types.I and III. The amounts of stromal fibrin-fibronectin and collagen 
were characteristic of each tumor: Line 1 contained significantly greater amounts than 
line 10, These differences.were augmented when line litumor rejection was prevented 
with cyclbsporine, permitting time for stromal maturation. In tumors and 1 wounds 
laminin and collagen type IV were found only in basement; membranes. The findings 
suggest that 1) tumor desmoplasia is analogous to wound healing, 2) both processes 
involve replacement of an antecedent fibrin-fibronectin provisional! matrix, 3) the 
extent of fibrin-fibronectin is characteristic of each tumor, and 4) tumor desmoplasia 
correlates w-ith the amount of fibrin-fibronectini matrix deposited. 

Dvorak, H F. et al 

Journal'of the National Cancer Institute 73(5): 1195-1205, November 1984. 

Other support: National Cancer Institute and the National Foundation for Cancer 
Research 

From the Departments of Pathology. Beth Israel Hospital and Harvard Medical 
School, and the Charles A DanaiResearch Institute, Beth Israel!Hospital, Boston 


PATHOGENESIS OF TUMOR DESMOPLASIA. II. COLLAGENS 
SYNTHESIZED BY LINE 1 AND LINE 10 GUINEA PIG CARCINOMA CELLS 
AND BY SYNGENEIC FIBROBLASTS IN VITRO 

For the investigation of the pathogenesis of desmoplasia; the capacities to synthe¬ 
size collagen in vitroof 2 bile duct carcinomas,(lines ,1 and 10 ) of Sew all-Wright inbred 
strain 2 guinea pigs and of syngeneic dermal fibrobltists were studied. Line 10 cells 
synthesized collagen type IV as judged by sensitivity to bacterial collagenase, by 
irnmunoprecipitation, by migration of protx (IV) chains and pepsin-resistant fragments 
on souiumiuudecyl sullate-polvacrylamide gels, and!by immunofluorescence. Line 1 
cells also synthesized small amounts of collagenase-scnsitive proteim Neither line:l 
nor line in cells symhe.vi/ed detectable collagen type L llh, or V. Only about 1 1 9c ofi 
["‘Cjprollne incorporated by tumor cells w as, found in collagenase-sensitive protein. In 
contrast, dermal fibroblasts synthesized'4 and 128:timcs;as much collagenase-sensitive 
protein as line 10 and line 1 cellk, respectively, amounting to 209c of total protein 
synthesized. Fibroblasts produced mostly collagen types 1 and III. in a ratio of 7: 1 . and 
smaller amounts ofi coilagem type V Thus lines ] and ID carcinoma cells produce 
primal il\ ktsemcM membrane collagen; whereas interstitial collagens;, abundant in 
desmoplastic tumor stroma, are fibroblast:products 

Form. D M . VanDeW aier;, L , Dvorak, //. / , and Smith, B. Di 
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IMMUNOLOGICAL AND CHEMICAL PROPERTES OF MOUSE 
al-PROTEASE INHIBITORS 

We previously described the isolation and purification of two similar al-protease 
inhibitors from mouse plasma termed al-PJ(E) and al-PI(T) because of their respec¬ 
tive affinities for elastase and trypsin. Some of the biochemical and immunological 
properties of these proteins are reported. Both are acidic glycoproteins with PCs of 4.1- 
4.2 The plasmahalf-life of each inhibitor, determined after administration of the ,25 L 
protein, is approximately 4 h both in normal mice and in mice after indgction of the 
acute phase reaction. The two proteins have almost identical amino acid compositions 
and similar CNBr peptide maps. Tryptic maps, however, are considerably different. 
Reverse-phase chromatography separated al-PI(E) into three distinct isoforms, each 
eluting with approximately 6Q9c acetonitrile. Under these conditions al-PI(T) shows a 
single peak, clearly different from those ofal-PI(E). The three aLPI(E) isoforms have 
the same molecular weights on sodium dodecyl sulfate-gel electrophoresis and the 
same tripeptide sequence at their N-terminus, and appear to be immunologically identi¬ 
cal. Polyclbnal, monospecific antibodies to each native inhibitor, prepared in rabbits, 
showed no crossreactivity when tested by functional assay or crossed immunoeiec- 
trophoresis. Interestingly, each antibody recognized epitopes on the C-terminal por¬ 
tion of its respective antigen. These studies confirm that aLPI(E) and al-PI(T), aL 
though highly similar, are products of different genes. Like human al-PI, the two 
mouse inhibitors are partially inactivated by mild oxidation with chloramine-T, losing 
all elhstase inhibitor and lesser amounts of antichymotryptic and antitryptic activity. 
However, unlike the human protein, neither al-PI(iE) nor al-PI(T) was found'to have 
methionine residue at its PI site. 

Nathoo, S'. A. and Finlay, T. H. 

Archives of Biochemistry' and Biophysics 246(1): 162-174, 1986 . 

Other support: National Science Foundation. 

Fromithe Department of Obstetrics and Gynecology. New’ York University Medical 
Center. New York. 


THE CO-OXIDATION!OF AMMONIA TO NITRITE DURING THE AEROBIC 
XANTHINE OXIDASE REACTION 

The xanthine oxidase reaction causes a co-oxidation of NH, to NO;, which was 
inhibitable by superoxide dismutase, catalase, hydroxyl radical scavengers, or by the 
chelating agents, desferrioxamine or diethylene triaminepentaacetic acid! Hydroxyl- 
amine w’asoxidized'to NOr much more rapidly than was NH,, and in this case superox¬ 
ide dismutase or the chelating agents inhibited but catalase or the HO^ scavengers did 
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not. Hydrazine was not detectably oxidized to NOi, and NO: was not oxidized toNOr, 
by the xanthine oxidase reaction!. These results are accommodated by a reaction 
scheme involving (a) the metal-catalyzed production of HO from O: + H : 0 : ; (b) the 
oxidation of H.N to H ; N* by OH ; (C) the coupling of H : N r with O: to yield peroxy- 
Jamine, which hydrolyzes to hydroxylamine plus HXX; (d) the metal-catalyzed 

H H 

I II 

oxidation of HO-NH ; to HO-N\ w'hich couples with O; to yield HO - N - 00', 
which finally dehydrates to yield NOr., 

Nagano, T. and Fridovich, I. 

Archives of Biochemistry and Biophysics 241(2)i596-601, 1985. 

Other support: U S. Army Research Office 

From the Department of Biochemistry, Duke University Medical Center, Durham, 
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FURTHER-STUDIES OF THE MECHANISM OF THE ENHANCEMENT OF 
NADH OXIDATION: BY VANADATE 

0“, whether generated photochemically or introduced as a solution of KO ; in a 
ncmprotic solvent, caused rapid oxidation of NADH in the presence, but not in the 
absence, of vanadate. Superoxide dismutase inhibited this vanadate-stimulatedioxida- 
tion of NADH, while catalase had no effect. This NADH oxidation appears to be a 
free-radical chain reaction! whose average chain length was estimated to be 15 in the 
photochemical system. Vanadate stimulation of NADH oxidation by biologicalimem- 
branes can now be viewed as a sensitive indicator of 0“ production by those merm 
branes. 

Liochev, S. and Fridovich, I. 

Journal of Free Radicals in Biology & Medicine 1:287-292, 1985. 

Other support: National Science Foundation and U. S. Army Research Office. 

From the Department of Biochemistry, Duke University Medical Center, Durham^ 
NC. 


EFFECTS Gj a t ON THE LETHALITY OF PARAQUAT 

Escherichia coli sufferedi95 to 100% lethality when exposed tol.O'mM'paraquat 
for 30 min at 37°C in aerobic nutrient broth medium but did not lose viability w hen the 
exposure w r as done iniVogel Bonner or tryptic soy yeast extract medium. Paraquat!was, 
however, bacteriostatic in all of these media. Salts, added to the nutrient broth me¬ 
dium, protected against the lethality of paraquat, whereas sucrose did not. Salts of 
divalent cations were much more effective than salts of monovalent cations. Paraquat 
increases cyanide-resistant respiration by E. coli; salts added before, but not after, the 
paraquat diminished!this effect. 2,4-Dinitrophenol similarly decreased the cyanide- 
resistant respiration w’hen added before, but not after, the paraquat. The lethality 
imposed by paraquat correlated withithe rate of cyanide-resistant respiration! whether 
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this respiration was modulated by varying salt'coneentration at a fixed concentration of: 
paraqpator by varying paraquat concentration at a fixed 1 concentration of salt- W e 
conclude thatisalts or 2,4-dinitrophenoliinterferes with the active uptake of paraquat by 
£..«?//and thus prevents its lethal effect. The salt concentrations found in a number of 
commonly used microbiological media are sufficient! to exert this effect . 

Kitzler, J and Fridovich, /. 

Journal of Bacteriology 1 67 ( 1 i) 1 346 - 349 , 1986 . 

Other support: U. S Army Research Office and the National Science Foundation. 

From the Department of Biochemistry , Duke University Medicali Center, Durham. 
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FREE-RADICAL CHAIN OXIDATION OF 2-NITROPROPANE INITIATED 
AND PROPAGATED BY SUPEROXIDE 

The superoxide radical 0 : ‘“, whether produced by the xanthine/xanlhine oxidase 
reaction or infused'as KO : , solubilized by a crown ether in dry dimethyl sulphoxide, 
initiated a ffee-radicai chain oxidation of anionic 2-nitropropane. Superoxide dismu- 
tase, but not catalase, inhibited oxidation of the nitroalkane. Xanthine oxidase suffered 
a syneatalytic inactivation, during the co-oxidation of 2-nitropropane, which was 
reversed by dialysis. Cyanide exacerbated this syneatalytic inactivation and rendered it 
irreversible. The frequently observed oxidations of nitroalkanes by fiavoenzymes now 
need to be re-examined to clarify the extent to which 0 ; ‘~-initiated free-radical chain 
oxidation contributed to the overall nitroalkane oxidation. 

Kuo, C. F , and Fridovich, /. 

Biochemical Journal 237:505 -510, 1986 

Other support: U. S. Army Research Office and the National Science Foundation. 

From the Department of Biochemistry , Duke University Medicaf Center. Durham. 
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IRREVERSIBLE INACTIVATION OF CATALASE BY 
3-AMINO-1,2,4-TR1 AZOLE 

It is clear from the data presented and from the pertinent earlier literature that the 
results reported by Williams etal. (Biochemical Pharmacology 34. 3386: 1985) must 
be dismissed as artifactual due to their failure to provide for a continuous supply of 
H : 0 : during exposure of the catalase to 3-AT. 

Darr, D i, and Fridovich, I . 

Biochemical Pharmacology 35(20):3642,. 1986. 

Other support: Nkt\ona] Science Foundation and the U. S. Army Research Office. 

From the Department of Biochemistry, Duke University Medical Center, Durham, 
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PHOSPHATE INHIBITION OF THE COPPER- AND ZINC-CONTAINING 
SUPEROXIDE DISMUTASE: A REEXAMINATION 

Phosphate was reported to be an inhibitor of copper- and zinc-containing superox¬ 
ide dismutase (SOD):. Thus, SOD activity, in 50 mM 4K'2 L hydroxyethyl)^Fpiperazi- 
neethanesulfonic acid (HEPES) (pH 7.4), was decreased by approximately, 509r when 
the assay was made 10 mM in phosphate, and the ionic strength was adjusted 1 with 
sodium fluoride . The inhibitory effect of phosphate was attributed to the neutralization 
of the positive charge on the guanidine residue of Arg-141. We have reexamined!the 
effects of phosphate inhibition of SOD and found that the enzyme has identical activity 
in phosphate or HEPES buffer w’hen the ionic strength is adjusted with NaBr. The 
putative inhibitory: effect of phosphate appears to have been due to fluonde inhibition 
of the superoxide generating system of xanthine /xanthine oxidase. We have confirmed 
this result by using a photochemical generation of'Or. Chemical modification of the 
lysine residues to homoarginines does not affect the activity of the enzyme and does not 
impart a phosphate sensitivity. Chemical 1 modification with phenylglyoxal caused 
approximately 809c inactivation of the native enzyme and 909E inactivation of the O- 
methylisourearmodified enzyme. Our results suggest that phosphate does not inhibit 
the copper- and zinc-containing superoxide dismutase beyond! the expectations of its 
effect on ionic strength. 

Beyer, W; F., Wang, Y. and Fridhxich . /. 

Biochemistry 25:6084-6088:, 1986. 

Other support :National Science Foundation and the U. S. Army Research Office. 

From the Department of Biochemistry:, Duke University Medical Center, Durham. 
NC. 


THE VANADATE-STIMULATED OXIDATION OF NAD(P)H BY 
BIOMEMBRANES IS A SUPEROXIDE-INITIATED FREE RADICAL CHAIN 
REACTION 

Rat liver microsomes catalyze a vanadate-stimulated oxidation of NAD(P)H ! , 
which is augmented by paraquat and suppressed by superoxide dismutase, but not by 
catalase. NADPH oxidhtiomw as a linear function of the concentration of microsomes 
in the absence of vanadate, but w as,a saturating function in the presence of vanadate. 
Microsomes did not catalyze a vanadate-stimulated oxidatiomof reduced nicotinamide 
mononucleotide (NMNH), but gained this ability • ! - NADPH war also present. 
When the concentration of NMNH was much greater than that of NADPH a minimal 
average chain length couldi be calculated from V 2 the ratio of NMNH oxidized per 
NADPH added. The term chain length, as used here, signifies the number of molecules 
of NMNH oxidized per initiating event. Chain length could be increased by increasing 
[vanadate] and [NMNH] and by, decreasing pH. Chain lengths in excess of 30 could 
easily be achieved. The AU for NADPH, arrived at from.saturation of its ability to 
trigger NMNHi oxidation by microsomes in the presence of vanadate, was 1.5 |jlM. 
Microsomes or the outer mitochondrial membrane w f ere able to catalyze the vanadate- 
stimulated oxidation of NADH or NADPH! but only the oxidation of NADPH: was- 
accelerated by paraquat. The inner mitochondrial membrane was able to cause the 
vanadate-stimulated!oxidation of NAD(P)H and in this case paraquat stimulated the 
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oxidation of both pyridine coenzymes. Our results indicate thatvanadkte stimulation of 
NAD(P)H oxidation! by biomembranes is a consequence of vanadate stimulation of 
NAD(P)H or NMNH oxidation by 07, rather than being due to the existence of 
vanadate-stimulated ! NAD(P)H oxidases or dehydrogenases. 

Liochev, S. and! Fridovich, /. 

Archives of Biochemistry and Biophysics 250(1 ):139-I45» 1986. 

Other support: National Science Foundation and the Ui S . Arm> Research Office 

From the Department of Biochemistry , Duke University Medical Center. Durharm 
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EFFICIENCY OF PHOTOAFFINITY LABELING DNA HOMOPOLYMERS 
AND COPOLYMERS WITH ETHIDIUM M0N0A2IDE 

Photoaffinity labeling of synthetic DNAs with ethidium monoazide was studied to 
determine if the efficiency of adductformation was related'to DNA sequence. Equilib¬ 
rium drug binding to DNA homopolymers and copolymers was quantified by phase 
partition techniques. The amount of drug bound to a deoxypolymer at equilibrium was 
then compared to the fraction of ethidiurmanalog covalently-linked following photoac¬ 
tivation at the same drug/DNA input ratio. There were significant sequence-related 
differences in the ability of the photoaffinity probe to label DNA covalently. The 
efficiency of covalent-adduct formation decreased in the order poly(dG-dC)-poly(dG- 
dC)>poly(dG) i poly(dC)^ > po]y(dA-dT)*poly(dA-dT)^poly(dA)*poly(dT); Ethidium 
monoazide was about 2 -fold more efficient in labeling deoxyhomopolymers and de- 
oxycopolymers composed of G-C pairs than the A-T base counterparts. In low 5 ionic 
buffers (0.015 M Na 4 >, the efficiency of photoactivation decreased with increasing 
ethidium monoazide concentrations. However, the base sequence effect was observed 
over a 40-fold range of drug concentrations. Therefore, the amount'of ethidium mo¬ 
noazide bound to a DNA site after irradiation does not appear to represent the true 
affinity of the drug for that site. 

Danneliy,, J. M., Boyce, L. and Gaubatz , J. tt\ 

Photochemistry and Photobiology 43(1):7-I1, 1986; 

Olhit Tftt Hurst Foundation and the American Heart Association. 

From the Department'of Biochemistry 5 , University of South Alabama, College of 
Medicine, Mobile. 


STIMULATION!OF ACTIN SYNTHESIS BY CYTOCHALASIN D IS SPECIFIC 
FOR THE ISOACTINS NORMALLY EXPRESSED IN MUSCLE OR 
NONMUSCLE CELLS 

Treatment of human muscle myotube cultures w ith 2 [xM-cytochalasin D (CD) for 
6 h stimulated synthesis of both the (muscte-specific) a-actin and the (non-musclte) p 
and y-actins usually expressed by these cells. In non-muscle (HEp-2) cell cultures, CD 
enhanced synthesis of p and y-actin, but did not induce synthesis of a-actin, which is 
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not normally present in these cells Thus, synthesis of both muscle and non-muscle 
actins can be increased'by CD. but enhancement of actin synthesis results.from in¬ 
creases in the isoactins usual! v present, rather than induction of new isotypes. Compar¬ 
ison of CD-treated it used): myotube cultures with (iun fused) my oblast cultures indi¬ 
cated that 3 and y-actin synthesis was , similarly enhanced in both cultures, but that 
a-actin synthesis was stimulated to a greater extent in the myoblkst cultures. Desmin 
synthesis was also stimulated in the myoblasts but not the myotubes, suggesting that 
the effect of CD on synthesis of these developmentally regulated cytoskeletal proteins 
(a-actin, dbsmm) might be modulatediby fusion or the state of differentiation of the 
muscle cell 

Tannenbaum, J. and'Miranda. A. F. (; Godman. G. C.) 

Journal of. Gell Science 84:253-262, 1986 . 

Other support: National Science Foundation, National Institutes of Health and the 
Muscular Dy strophy Association. 

From the Department of Pathology, College of Physicians & Surgeons of Columbia 
University, New York. 


PHENOTYPIC AND KARYOTYPIC TRANSITIONS IN THE SPONTANEOUS 
TRANSFORMATION OF A RAT CELL LINE 

After 20-50 transfers, a rat myofibroblkst line, Hhif-n, “spontaneously" trans¬ 
forms to an established (immortalized!) line of smaller,; rapidly cycling fibrobiastoid 
cells (tHmf-f). From these 1° transformants, colonies of larger,.slower grow ing anchor¬ 
age-independent (tHmfe) cells of epithelioid phenotype emerge. Both transformants 
grow’ in low serum and Ibw calcium mediae but the tHmf f cells are highly tumorigenic 
in nude mice, have diminished substrate adhesivity, and limited anchorage indepen¬ 
dence, whereas tHmf-e are less tumorigenic, firmly substrate adherent, and markedly 
anchorage independent. Most tHmf-f are trisomic; most tHtnf-e transformants are 
hypodiploid, a third are tetraploid; and all have chromosomal abnormalities, but no 
trisomy... Hmf-n cells have polar stress fiber arrays terminating in vinculm adhesion 
plaques, coiinear cxtrace 1 Ildar fibronectin matrices, and linear non-coincident deposits 
of fodrin. Microtubules (mt) and vimentin-intermediate filaments (IF) parallel the actin 
cables. Stress f ' ^rs of the tHmf-f are moderately reduced, their v^culimadhesion 
plaques and fibronectin matrices intact; fodrin is diffuse. Mts and IFs are normal and 
axial. Most epithelioid tHmf-e have no stress fibers, adhesion plaques, orextracellulai 
fibronectin; instead, dense actin microfilament mesh works are attached! to: plksma 
membrane, as is fodrin. Mt and IF are radial. Both transformed phenotypes are stable 
over >300 continuous.passages, The differenliation-inducine agents:BMSO, cyclic 
AMP, 5 -azacytidine. and mezerein, were ineffective in normalizing shape or cytoskef 
etcm of transformed I Hmf, and butyrate was selectively toxic to 509c of tHmf-e. But 
hydrocortisone induced'striking polarization and increase in number and alignment of 
stress fibers of both tHmf-f and tHmf-e. Growth; anchorage, cytoskeletal!arrange¬ 
ments, and'tumorigenie potential are not closely correlated in these stable, spontane¬ 
ously transformed lines of distinct pheno- and karyotype originating from the same 
normal parentallcell. suggesting independent acquisition of properties associated with 
transformation. 
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Brett. J. G., God man, G C., and Miller, DA. 

TISSUE & CELL 18(l}:27-49, 1986. 

Other support: National Institutes of Health and the National Cancer Institute. 

Fromithe Departments of Pathology and Human Genetics and Development. College 
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CYTOCHALASIN D ALTERS THE RATE OF SYNTHESIS OF SOME HEp-2 
CYTOSKELETAL PROTEINS: EXAMINATION BY TWO-DIMENSIONAL 
GEL ELECTROPHORESIS 

The most abundant proteins of HEp-2 cells were resolved by two-dimensional gel 
electrophoresis. The protein spots corresponding to several cytoskeletal proteins (vi- 
mentin. a-tubulin, ^-tubulin, a-actinin, tropomyosins, and cytokeratins) were iden¬ 
tified by comigration with protein markers or by immunological techniques. 

After treatment'of HEp-2 cells with 0.2 pM or 2.0 pM cytochalasin D for 20 h, 
radioautograms of two-dimensional gel patterns of lysates fromicells pulse-labeled 
with ["Sjfnethionine indicated that the drug altered the rate of synthesis of some 
proteins. The relative rate of synthesis of the identified cytoskeletall proteins was 
measured. Svnthesisof a-actinin, the higher-molecular-mass pair of tropomyosins and 
actin were similarly increased withicytochalasin D treatment, suggesting coordinate 
induction. Vimentin and tubulin synthesis was depressed. One cytokeratin exhibited 
an increase in synthesis comparable to actin, another was increased to a lesser extent 
and!one was decreased. 

Tannenbaum. J. (Godman, G. C.) 

European Journal of Biochemistry 155:533-542, 1986. 

Other support: National! Science Foundation, the Musculhr Dystrophy Association! 
and the National Institutes,of Health. 

From the Department! of Pathology, College of Physicians & Surgeons of Columbia 
University, New York. 


CYTOSKELETAL ORGANIZATION AFFECTS CELLULAR RESPONSES TO 
CYTOCH ALAS INS: COMPARISON OF A NORMAL LINE AND ITS 
TRANSFORMANT 

The relationships between cytoskeletal network organization and cellular re¬ 
sponse to cytochalasin D (CD) in a normaf rat fibroblast cell! line IHmf-n) and its 
spontaneous transformant (tHmf-e). w ith markedly different cytoskeletal phenotypes, 
were compared (using immunofluorescence, electron microscopy, and DNAse I assay 
for actin content). Hmf-n have prominent, polar stress fiber (SF) arrays terminating in 
vinculin adhesion plaques whereas tHmf-e, which are apolar, epithelioid cells with 
dense plasma membrane-associated actin networks, lack SF and adhesion plaques. 
Hmf-n exposed to CD become markedly retracted and dendritic, SF-derived actin 
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aggregates form large endoplasmic masses and discrete tabular aggregates at the distal 
ends of retraction processes. Prolonged exposure leads to recession of process, cellular 
rounding, and development of large cystic vacuoles. tHmf-e cells exposed to similar 
doses of CD display a diagnostically different response; retraction is less drastic, cells 
retain broad processes containing scattered actin aggregates in discrete foci often 
associated^ ithiplasmaimembrane, large tabular aggregates are never found and proc¬ 
esses persist'throughout long exposure, vacuolation is uncommon. The CD-induced 
microfilkmentous aggregates in Hmf-n are composed of short, kinky filament'frag¬ 
ments forming a felt-like skein, often aggregates contain a: more ordered array of 
roughly parallel fragments, while those of tHmf-e are very short, kinky , randomly 
orientated filaments,imparting 1 a distinctly, granular nature to the mass. Total actin 
content and the amount of actin associated with detergent-resistant cytoskeletons in¬ 
crease following CD exposure in both cell types. Throughout exposure to CD, the 
actm-associated contractile proteins tropomyosin, myosin, and a-actmin codocalize 
within the actimaggregates in both cell types. Fodrim the proteimlmking cortical actini 
to membrane, co-localizes w’ith actin aggregates in tHmLe cells and most, but not allL 
such aggregates in Hmf-n cells, consistent w ith their.stress fiber derivation. Vinculin is 
lostfrom the tabular aggregates at the distal ends of retraction processes in Hmf-n cells 
concomitant with the fragmentation and contraction of SF. The aborized!processes in 
both cells types contain strikingly similar axial cores of bundled vimentin filaments 
associated^ with passively compressed microtubules. The characteristic CD-induced 
distribution of actin filament aggregates and redistribution of vimentin in these cell 
types also occur w’hen cells are allowed 1 ) to respread from the rounded state in the 
presence of CD. 

Brett, J. G. and Godmatu G. C. 

TISSUE & CELL 18(2): 175-199, 1986. 

Other support: National Institutes of Health. 

From the Department of Pathology. College of Physicians & Surgeons of Columbia 
University, New York.. 


STIMULATION OF ACTIN'SYNTHESIS BY CYTOCHALASIN D IS SPECIFIC 
FOR THE ISOACTINS NORMALLY EXPRESSED IN MUSCLE OR 
NON-MUSCLE CELLS 

Treatment of human muscle myotube cultures •' (h 2|xM-cytochaIasin D (CD) for 
6 h stimulated synthesis of both the (muscle-specific) a-actin and the (mommusde) p 
and y-actins usually expressed by these cells. In non-muscle (HEp-2) cell cultures, CD 
enhanced synthesis of P andiy-actin. but did not induce synthesis of a-actim whichiis. 
not normally present ini these cells. Thus, synthesis of both muscle and non-muscle 
actins canibe increased by CD, but enhancement of actin synthesis results from in¬ 
creases in the isoactins,usually present, rather than induction of new'isotypes, Compar¬ 
ison of CD-treated (fused) myotube cultures with.(unfused) myoblast cultures indi¬ 
cated that p and y-actin synthesis; was similarly enhanced in both cultures, but that 
a-actin synthesis was stimulated to a greater extent in the myoblast cultures. Desmin 
synthesis was also stimulated in the myoblasts but not the myotubes. suggesting that 
the effect of CD on synthesis of these developmentally regulated cytoskeleta! proteins 
(a-actin^ desmin) might be modulated by fusion or the state of differentiation of the 
muscle cell. 
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Tannenbaum, J. etal. ( Godman , G C.) 

Journal of Cell Science 84:253-262, 1986. 
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CYTOCHALAS1N D-INDUCED INCREASE IN ACTIN SYNTHESIS AND 
CONTENT IN A VARIETY OF CELL TYPES 

Treatment of a variety of mesenchymal cells (normal and transformed rat 
fibroblasts, bovine aortic endothelial cells, rabbit smooth muscle cells), exhibiting 
different cytoskeletal organizations and'derived from several species, with doses of 
cytochalasiniD (CD, 2-6 (jlM for 20 h) sufficient to induce cytoskeletal rearrangement 
and altered cellular morphology results in an increase in the relative content and rate of 
synthesis of actin. These data extend our previous findings for HEp-2 cells to other cell 
types and provide further evidence for our hypothesis that the CD-induced cytoskeletal I 
reorganization triggers stimulation of actin synthesis and the resulting increase in actin 
content. 

Brett, J. G. andTannenbaum, J. ( Godman, G C ) 

Cell Biology International Reports 9(8):723-730, August 1985. 

Other support: National Science Foundation and National Institutes of Health. 
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EVIDENCE FOR REGULATION OF ACTIN SYNTHESIS IN CYTOCHALASIN 
D TP FATED HEp-2 CELLS 

Li HEp-2 cells treated with 0 2 or 2.0 pM cytochalasin D (CD), the relative rate of 
actinisynthesis increased for about 12 h and then reached'a plateau: tb’S increase was 

suppressediby actinomycin D (AD)i When CD was washed from cellkwhLi_J been 

treated for 20 h, the elbvated rate of actin synthesis declined to the control value within 
ca 4 h, as the actin-containing cytoskeletal components rearranged by CD recovered 
their normal!morphology. Subsequently, actin synthesis was depressed belbw’ control 
values for a prolonged period; during recover}' from 2 h treatment with CD, this 
depression was of much' shorter duration. Re-additiom of CD to cells after a 3 h 
recovery period again induced the cytoskeletal! alterations characteristic of CD treat¬ 
ment but did not reverse the prior decline in the rate of actin synthesis. In HEp-2 cells, 
treated with cycloheximide during exposure to CD for 20 h; the relative rate of actin 
synthesis measured after removal of cycJoheximidb w-as twofold higher than with CD 
alone and such cells exhibited a twofold slower decline in the rate of actin synthesis 
during recovery from CD in the continued presence of cycloheximide. These effects of 
cycloheximide, which resemble observations on “super-induction,” suggest that actin 
synthesis in CD-treated andirecovering HEp-2 cells may be regulated by a repressor 
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protein. The possibility that the proposed repressor protein is actin and that actin may 
thus be a feedback inhibitor of its own synthesis is discussed. 

Tannenbaum, Jl et ah (Godman, G. C) 

Experimental Cell Research 160:435-448, 1985. 

Other support: National Science Foundationt Muscular Dystrophy Association and 
National Institutes of Health. 
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RED BLOOD CELLS CONTAIN A PATHWAY FOR THE DEGRADATION OF 
OXIDANT-DAMAGED HEMOGLOBIN THAT DOES NOT REQUIRE ATP OR 
UBIQUITIN 

It is generally accepted that ATP is requiredifor intracellular protein breakdown. 
Reticulocytes contain a soluble ATP-dependent pathw-ay for the degradation of highly 
abnormal proteins and for the elimination of certaimproteins dunng cell maturation. 
Reticulocytes and erythrocytes also selectively degrade proteins damaged by oxida¬ 
tion. When these cells were exposed to oxidants, such as phenylhydrazine or nitrite,, 
they showed a large increase in protein breakdown. This oxidant-induced proteolysis 
was not'inhibited in cells depletediof ATP. However,, ATP depletion did prevent the 
degradation of pre-existent'cell proteins. In reticulocyte extracts, phenvlHydrazine- 
treated hemoglobin is also degraded rapidly by an ATP-independentiprocess, unlike 
endogenous proteins and many exogenous polypeptides. This lock of an ATP require¬ 
ment means that the degradhtionof oxidant-damaged proteins does not require ligationi 
to ubiqviitim (even though phenylhydrazine treatment'does make hemoglobin a very 
good substrate for ubiquitin conjugation). In many respects, the pathway for break^ 
dow'n of oxidanti-treated hemoglbbin differs from 1 the ATP-dependent process. The 
letter has a much higher activation energy than the degradationiof oxidized proteins. 
The ATP-dependent process is inhibited'by hemin, 3,4-dichloroisocoumarin, diiso- 
propylfluorophosphate and A-ethylbialeimide. The ATP-independent'pathway is less 
sensitive to A’-ethvlrnaleirnide, hemin, and 3.4-dichloroisocoumarin and is not' af¬ 
fected by diisopropylfluorophosphate. In addition^ only the ATP-dependent proteolv 
tic process is inactivated by dilution or incubation at 37°C imthe absence of nucleo¬ 
tides. Reticulbcytes thus contain multiple soluble systems for degrading proteins and 
can rapidly hydrolyze certain types of abnormal proteins by either an ATP-independent 
or ATP-dependent process. Erythrocytes lack the ATP-dependent'process present in 
reticulbcytes; however, erythrocytes retain the capacity to degrade oxidant-damaged 
hemoglobin'. These two processes probably, are active in the elimination of different 
types,of abnormal proteins. 

Fagan, J. M., Waxman, L. and Goldberg ( A. L. 

The Journal of Biological Chemistry 261(13): 5705-5713 1 , May 5, 1986. 
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Stroke. 

From the Department of Physiology and Biophysics s Harvard Medical School, 
Boston. 


107 


1002313205 


Source: https://www.industrydocuments.ucsf.edu/docs/gqxkOOOO 




THE CHEMICAL SYNTHESIS OF HIGH SPECIFIC-ACTIVITY CS) 
ADENOS YLHOMOCYSTEINE 


The study of the family of transmethylases, critical to norma] cellular function' 
and often altered in cancer, can be facilitated by the availability of a high specific- 
activity S-adenosylhomocysteine. We report the two-step preparation of ("Sjadeno- 
sylhomocysteine from [ u S]methionine at a specific activity-of 1420 Ci-mmol in an 
overall yield'of 249c by a procedure involving demethylation of the ['‘Sjmethionme to 
[”S]honrocysteine followed by condensation with 5'-chloro-5'-deoxvadenosine. The 
ease of the reactions, ready availability and low cost of the reagents and high specific- 
activity and stability of the product mahe the procedure an attractive one with many 
uses, and superior to current methodology. 

Stem, P. H. and Hoffman, R. M. 

Analytical Biochemistry 158:408-412, 1986. 

Other support: National Institutes of Health 
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ORAL NICOTINE INDUCES AN ATHEROGENIC LIPOPROTEIN PROFILE 

Male squirrel monkeys were used to evaluate the effect of chronic oral nicotine 
intake on lipoproteinicomposition and metabolism. Eighteen yearling monkeys were 
dividediinto two groups: 1) Controls fed isocaloric liquid diet: and 2 ) Nicotine primates 
given:liquid diet supplemented with nicotine at 6 mg/kg body wt day. Animals were 
weighed biweekly, plasma lipid, glucose, and lipoprotein parameters were measured 
monthly, and detailed lipoprotein composition, along with posthepanni plasma lipo¬ 
protein lipase (LPL) and hepatic triglyceride lipase (HTGL)'activity. was assessed 
after 24 months of treatment. Although nicotine had no effect on plasma triglyceride or 
high density lipoproteins (HDL):, the aloid caused a'significant increase in plasma 
glucose, cholesterol!, and low, density lipoprotein (LDL) cholesterol plus protein while 
simultaneously reducing the HDL cholesteroLplasma cholesterol ratio and animal 
body weight:. Levels of LDL precursors, very low density (VLDL) and intermediate 
density (IDL) lipoproteins, were also lower in nicotine-treated primates while total 
posthepann lipase (LPL + HTGL) activity was significantly elevated; Our data indie 
cate that lbng-term consumption of oral nicotine induces an atherogenic lipoprotein 
profile ( j LDL, ] HDL/total cholesterol ratio) by enhancing lipolytic conversion of 
VLDL to LDL. These results.have important health implications for humans w ho use 
smokeless tobacco:products: or chew: nicotine gum for prolonged periods. 

Cluetle-Brown. J., Mulligan, J., Doyle, K , Hagan, S., Osmolski, T.. and Hojnacki, J. 

Proceedings of the Soviets for Experimental Biologx and Medicine 182t3j:409-4 ; J3,, 
1986. 

Fromithe Department'of Biological Sciences, Graduate Biochemistry Program. Uni¬ 
versity of Lowell, Lowell, MA 
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ORAL NICOTINE IMPAIRS CLEARANCE OF PLASMA LOW DENSITY 
LIPOPROTEINS 

The effect ofchronic oral nicotine intake on plasma low density lipoprotein (LDL): 
clearance, lipid transfer protein, and ieeithinxholesterol acyltransferase (LCAT) was 
examined! m male atherosclerosis susceptible squirrel monkeys. Eighteen yearling' 
primates were divided into two groups: 1) Controls fed isocaloric liquid diet; and 2): 
Nicotine monkeys given liquid diet supplemented with nicotine at 6 mg/kg body wt/ 
dav for a two-year penod. Averaged over 24 ; months of treatment, animals in the 
Nicotine group had significant!} higher, levels of plasma and LDL cholesterol com¬ 
pared to Controls w’hile plasma LCAT activity was similar for both groups. Following 
simultaneous injection of TLLDL and ,4 C high density lipoprotein (HDL) cholesterol 
ester (CE), removal ofithe latter w as not altered by oralInicotihe while plasma clearance 
of H LDL w as dramatically delayed in Nicotine monkeys. Transfer of “C HDL CE to 
very low density lipoprotein (VLDL)-LDL particles was greatly accelerated in the 
Nicotine group vs Controls while the reciprocal movementof 'H LDL CE to HDL w'as 
only higher in experimental animals at tw ? otime points following injection of the 
isotopes Results from this study provide evidence that one major detrimental effect of 
long-term oral nicotine use is am increase inithe circulating 1 pool of atherogenic LDL 
w hich i^due to: 1) accelerated transfer of lipid from HDL; and 2) impaired clearance of 
LDL from the plasma compartment. Diminished removal of LDL is of particular 
importance because an extended residence time of these particles: in circuDtionwould 
increase the likelihood of their deposition in the arterial wall. 

Hojnacki, J. eial. 

Proceedings of the Socicn for Experimental Biologx and Medicine 182f3);414-418 s 
1986. 

From the Department: of Biological Sciences, Graduate Biochemistry Program,,Uhi- 
versity of Lowell, Lowell, MA. 


PHOSPHORYLATION OF THE NICOTINIC ACETYLCHOLINE RECEPTOR * 

REGULATES ITS RATE OF DESENSITIZATION 

Recent studies have provided evidence for a role of protein phosphory lation imthe 
regulation of the function of various potassium* and calcium channels. As these ion* 
channels have not' yet been isolated and characterized, it has not been possible to 
determine whether phosphorylation of the ion channels themselves alters their proper¬ 
ties oi whether some indirect mechanism is involved. In contrast, the nicotinic acetyl¬ 
choline receptor. a neurotransmitter-dependent ion channel, has been extensively char¬ 
acterized biochemically and has been shown to be directly phosphorylhted. The 
phosphorylation of this receptor is catalysed by at least three different protein kinases 
(cyclic AMP-dependent protein kinase, protein kinase C and a tyrosine-specific protein 
kinase) on seven different phosphorylation sites. However, the functional significance 

of phosphorylation' of the receptor has been unclear. We have now examined the J ; 

functional effects of phosphorylation of the nicotinic acetylcholine receptor by cAMP- 
dependent protein kinase. We investigated the ion transport properties of the purified 

and reconstituted acetylcholine receptor before and after phosphory lation. We report * 

here that phosphorylation of the nicotinic acetylcholine receptor on the y- and 6- t: 
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subunits by oAMP-dependent protein kinase increases the rate of the rapid desensitiza- 
tion of the receptor, a process by which the receptor is inactivated in the presence of 
acetylbholine (ACh). These results provide the first direct evidence that phosphory¬ 
lation ofan ionchannel protein modulates its function and suggestthat phosphorylation 
of postsynaptic receptors in general may play an important role in synaptic plasticity. 

Huganir, R. L. et al. 

Nature 32\{6Q72):174-776, 1986. 

Other support: National Science Foundation. 

From the Laboratory of Molecular and Cellular Neuroscience, The Rockefeller Uni¬ 
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INTERACTIONS OF POLYCLONAL ANTI -ELECTROPHORUS N1COTIN1C 
RECEPTOR ANTISERA WITH TORPEDO NICOTINIC RECEPTOR 

Polyclonal antisera raised against solubilized and purified nicotinic acetylcholine 
receptor from Eleetrophorus electroplax and a polyclbnal amiKx-bungarotoxin antise¬ 
rum have been studied by the use of four different radioimmunoassay protocols. The 
results indicate unique sensitivities of different assay techniques in analysis of anti¬ 
body-antigen interactions, and serve as a model for immunological study of other 
integral membrane proteins. 

Lukas, R. J. 

International Journal of Biochemistry 18(7):609-615, 1986. 

Other support; National Institutes of Health, the Epilepsy Foundation of America, 
Epi-Hah Phoenix, Inc., and the Men’s and Women’s Boards of the Barrow Neurologi¬ 
cal Foundation. 

From the Division of Neurobiology, Barrow' Neurological 1 Institute, Phoenix, AZ. 


INTERACTIONS OF ANTINICOTINIC ACETYLCHOLINE RECEPTOR 
ANTIBODIES WITH RAT BRAIN AND MUSCLE ANTIGENIC 
DETERMINANTS 

Studies were performed to determine whether antibodies prepared against nico¬ 
tinic acetylcholine receptors (inAcChoR) from electric tissue are reactive toward nAc- 
ChoR-like antigenic determinants in rat brain. Reference experiments involved the use 
of Torpedo electroplax and rat innervated muscle as tissue controls and an anti-a- 
bungarotoxin antiserum as a probe for curaremimetic neurotoxini binding sites. As 
evidenced by their ability to inhibit immunoprecipitation of Torpedo nAcChoR, brain 
or muscle membranes specifically interact with polyclonal antisera raised against 
Eleetrophorus electroplax nAcChoR. When the extent! of polyclonal anti-nAcChoR 
antibody binding to muscle membranes is measured by protein A binding protocols, 
receptor-like antigenic determinants and toxin binding sites are found to be present in 
approximately equal quantities. In contrast, nAcChoR-like antigenic determinants on 
rat brain membranes are present at concentrations in excess of those of toxin binding 
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sites. The results are consistent with the earlier observation that some antibodies 
prepared against nAcChoR from peripheral tissues recognize rat brain high-affinity a- 
bungarotoxin binding sites. The results also suggest' the existence of nAcCHoR-like 
entities in brain that do not bind'toxin with a High affinity. 

Lukas, R. J. 

Cellular, and Molecular Neurobiology 6(3):28I-291, 1986. 

Other support: Nationall Institutes of Health, Epilepsy Foundation of America, Epi- 
Hab Phoenix, and the Men’s and'Women’s Boards of the Barrow Neurological Foun¬ 
dation. 

From the Division of Neurobiology, Barrow Neurological^ Institute, Phoenix. AZ. 


CHARACTERIZATION OF CURAREMIMETIC NEUROTOXIN BINDING 
SITES ON MEMBRANE FRACTIONS DERIVED FROM THE HUMAN 
MEDUELOBEASTOMA CEONAL LINE, TE671 

Studies^were conducted on curaremimetic neurotoxin binding to the nicotinic 
acetylcholine receptor present ommembrane fractions derived from the human medul¬ 
loblastoma clbnal line, TE671. High-affinity binding sites (K v - 2 nM for Eh incuba¬ 
tion at 20°C) and low-affinity binding sites (K D = 40 nA/):for ,:5 I-Jabelfed a-bungaro- 
toxin are present'in equal quantities (60 fmol/mg membrane protdn); The kinetically 
determined dissociation iconstant for high-affinity binding of toxin is 0.56 mV/ (C = 6.3 
♦lO'minr'nA /~ 3.5dO 3 min" 1 ) at 20 D C. Nicotine, ^-tubocuranne. and acetyl¬ 
choline are among the most effective inhibitors of high-affinity toxin binding. The 
quantity of toxin binding sites and their affinity for cholinergic agonists are sensitive to 
reduction, alkylation, and/or oxidation of membrane sulfhydryl residues. High-aE 
finity toxin binding sites that have been subjected to reaction with the sulfhvdryli 
reagent dithiothreitol are irreversibly blocked by the nicotinic receptor affinity reagent 
bromoacetylbholine. High-affinity toxin binding is inhibited in the presence of either of 
two polyclonal antisera or a monoclonal antibody raised against nicotinic acetylcholine 
receptors from fishielectric tissue. Taken together, these results indicate that curaremi¬ 
metic neurotoxin binding sites on membrane fractions of the TE671ieeIl line share some 
properties w’ith nicotinic acetylcholine receptors of peripheral origin and w r ith toxin 
binding sites on other neuronal tissues. 

Lukas, R. J. 

Journal of Neurochemistry 46 (6): 1936* 1941, 1986. 

Other support: Men ‘f'omenN Bbai Js of the Barrow Neurological Foundation, 
Epi-Hab Phoenix and'the National Institutes of Health. 

From the Division of Neurobiology, Barrow r NeurologicallInstitute, Phoenix, AZ. 


CHARACTERIZATION OF CURAREMIMETIC NEUROTOXIN BINDING 
SITES ON CELLULAR MEMBRANE FRAGMENTS DERIVED FROM'THE 
RAT PHEOCHROMOCYTOMA PC12 

Studies were conducted on the properties of i:5 Elabeled a-bungarotoxin binding 
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sites on cellular membrane fragments derived from the PCI2 rat pheochromocytoma. 
Two classes of specific toxin binding sites are present at approximately equal densities 
(50'fmol/mg of membrane protein); and are characterized by apparent dissociation 
constants of 3 and 60 a M. Nicotine and ^-tubocurarine are among the most potent 
inhibitors of high-affinity toxin binding The affinity of high-affinity toxin binding sites 
for nicotinic cholinergic agonists is reversibly or irreversibly decreased, respective!). 
on treatment with dithiothreitol or dithiothreitol andW-ethylmaleimide: The nicotinic 
receptor affinity reagent bromoacetyleholine irreversibly blocks high-affinity toxim 
binding to PC12 cell membranes that have been treated xx- ith;dithiothreitol. Two poly¬ 
clonal antisera raised against the nicotinic acetylcholine receptor fromi Elce.trophorus 
elect ricus inhibit high-affinity toxin binding. These detailed studies confirm that 
curaremimetic neurotoxin binding sites on the PC12 cell line are comparable tctoxin 
binding sites from neural tissues and to. nicotinic acetylcholine receptors from the 
periphery. Because toxin binding sites are recognized by ami-nicotinic receptor anti¬ 
bodies, the possibility remains that they are functionally analogous to nicotinic recep¬ 
tors. 

Lukas, R. J, 

Journal of Neurochemistry 47:1768-1773* 1986. 

Other support: Men's and Women's Boards of the Barrow NeurologicaliFoundationi 
Epi-Hab Phoenix anddhe National lnstitutes of Health. 

From the Division of Neurobiology, Barrow Neurological Institute. Phoemx. AZ. 


INTERACTIONS OF ANTI-NICOTINIC ACETYLCHOLINE RECEPTOR 
ANTIBODIES AT a-BUNGAROTOXIN BINDING SITES ACROSS SPECIES 
AND TISSUES 

Two antisera prepared against the nicotinic acetylcholine receptor (nAeChoR) 
from Electraphorus exhibit comparable ability to inhibit high-affinity a-bungarotoxin 
binding to membrane fractions from rat brain or muscle, PC12 or TE671 cells, or 
Torpedb electric tissue. Only one of several monoclonal antibodies raised against 
nAeChoR from Torpedo inhibits tOxin binding to membranes from rat brain or muscle 
or TE671 cells, but is considerably more potent as an inhibitor of toxin binding to 
Torpedo nAeChoR. These results indicate that some antibodies prepared against nAc- 
ChoR fromelectric tissue recognize epitopes near the high-affinity toxin binding sites. 
Some of these toxin binding site epitopes are preserved across species and tissue. The 
positive outcome of this study supports the continued use of toxin as a probe for at least 
a subset;of mammalian neuronal nAeChoR. 

Lukas, R. J. 

Molecular Brain Research 1:119-125, 1986: 

Other support: National Institutes of Health, the Epilepsy Foundation of America, 
Epi-H^b Phoenix, and the Men’s and Women's Boards of the Barrow Neurological 
Foundation. 

From the Division of Neurobiology, Barrow Neurolbgical Institute. Phoenix:, AZ. 
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ISOLATION. GROWTH REQUIREMENTS. CLONING, PROSTACYCLIN 
PRODUCTION AND LIFE-SPAN OF HUMAN ADULT ENDOTHELIAL CELLS 
IN LOW SERUM CULTURE MEDIUM 

Endothelial cells from autopsy and 1 biopsy-' specimeuN from a variety of adult 
human vascular tissue were harvested by collagenase treatment and gentle swabbing of 
the lumenal surface. Nutrient medium MCDB 107 containing a partially purified brain- 
derived growth factor (5 |xg/fnl), epidermal growth factor (10 ng ml) and only 291 (V/. 
v) fetal bovine serum supported! clonal and long-term serial! culture (17.6 to 26.1 
cumulative population'doublings) of endothelial cells from vena cava, thoracic aorta 
and tibial arteries at a 70 Ur rate of success. Cumulative doublings of the cell population 
from eight cultures were inversely proportional to age of donor of the vascular tissue 
from which cells were isolated. Heparin had an enhancing effect on cell growth that 
varied with cell strain. Prostacyclin production of human adult endothelial cell cultures 
was stimulated by arachidonate and thrombin by 17- to 20-fold, and 2- to 3-fold., 
respectively. Endogenous and stimulated rates of prostacyclin production by human 
adult endothelial cells were 2 to 3 times that of human adult smooth muscle cells and 20 
to 30 times that of human fibroblasts. 

Hoshi, H. and McKeehan. W L. 

In vitro Cellular & Developmental'Biology. 22(!l)i51-56, 1986. 

Other support: U S. Public Health Service. 

From the W. Alton Jones CelHScience Center, Lake Placid. NY. 


CHARACTERIZATION:OF MULTIPLE FORMS OF PROSTATROPIN ; 

(PROSTATE EPITHELIAL CELL GROWTH FACTOR) FROM BOVINE BRAIN j 

i 

Two molecular forms of prostatropin distributed among five chromatographic 
peaks have been isolated 1 from bovine brain by heparin-Sepharose affinity and reverse 
phase high performance liquid chromatography. One form has an apparent molecular 
weight of 16000 and an amino terminal sequence of asn-tyr-lys-Iys-proriys-leu-leu-tyr- 

x-ser-asn-glV.The other form has an apparent molecular weight of 18000 and a blocked I 

amino'terminus. Both forms are similar in aminoacid composition. The sequence of a 

proteolytic fragment from the blocked form overlaps the NH ; -terminal sequence of the j 

unblocked form, therefore, the smaller form rmy be derived from the larger form, 
through proteolytic processing. Both forms contain regions.identical ini sequence to 

brain-derived, heparin-binding growth factors that have been isolated on'the basis of 1 

mitogenic activity for fibroblasts and endothelial cells. Both'forms of prostatropin j 

exhibit potent mitogenic activity for normal and tumor prostate epithelial cells. \ 

Crabb, Jl W.,.Armes, L. G., Johnson, C. M., and McKeehan, W. L. j 

Biochemical and Biophysical Research Communications 136(3):1155-1161, May 14, 

1986. 

Other support: National Cancer Institute. 
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TWO APPARENT HUMAN ENDOTHELIAL CELL GROWTH FACTORS 
FROM HUMAN:HEPATOMA CELLS ARE TUMOR-ASSOCIATED 
PROTEINASE INHIBITORS 


Two polypeptides from secretory products of human ihepatoma cells were isolated 
and characterized on the basis of their stimulation of maintenance and growth of human 
endothelial cells in serum-free cell culture. Both factors were purified to homogeneity 
by a combination i of re verse-phase, ion exchange, and molecular filtration high per¬ 
formance liquid chromatography. One factor (endothelial cell growth factor (ECGF- 
2a)) had A/, — 6,500 and pi nean6. The second (ECGF-2b) had M, = 27,000 and a pi 
below 4.0. Both ECGF-2a and ECGF-2b exhibited single NTT-terminal sequences. 
The first 25 NTT-terminal residues of ECGF-2a and the first 49 residues of ECGF-2b 
were determined by gas-phase microsequencing All clearly determined residues of 
ECGF-2a were identical with human pancreatic secretory trypsin inhibitor. All assign¬ 
able residues of ECGF-2b were identical with urinary glycoprotein proteinase inhibitor 
(HI-30/EDC1). Both proteins are absent or at low levels in normal plasma and urine, 
but appear during acute inflammatory- disease and cancer. Amino acid composition of 
ECGF-2a and ECGF-2b was also similar to human pancreatic secretory inhibitor and 
HI-30/EDCL respectively; Both ECGF-2a and ECGF-2b inhibited bovine pancreatic 
try psin (2yug/ml) by 50% at 750 ng/ml. ECGF-2a and ECGF-2b stimulated endothe- 
lial cell number at>a halTmaximal dose of 50 ng/ml (8 nM) and 80 to 130 ng ml (5 to 9 
nM) protein, respectively. When assayedunder identical conditions, no effect of either 
factor on human smooth muscle cellfc, human hepatoma cells, or human, rat, and 
mouse fibroblasts could be detected. 

McKeehan, W L. elal. 

The Journal of Biological Chemistry 216(I2);5378-5383, 1986. 

Other support: United States Public Health Service. 

From the W. Alton Jones CelliScience Center, Lake Placid, NY. 


COMPLETE PRIMARY STRUCTURE OF PROSTATROPIN, A PROSTATE 
EPITHELIAL CELL GROWTH FACTOR 

Bovine brain prostatropin is a potent and essential mitogen for prostate epithelial 
cell growlhi The major form of prostatropin contains 154 amino acid'residues in a 
single ?mino terminally blocked chainicorresponding to a molecular w-eight of 17400. 
The amino a^.d sequence of the 150 carboxy-terminalI residues of prostatropin was 
derived by Ed man degradation of overlapping peptides primarily generated by cleav¬ 
age at lysyJ and glutamyl residues Analysis of the amino-terminal tetradecapeptide by 
fast atom bombardment mass spectrometry- identified the blocking group as an acetyl 
moiety , and tandem mass spectrometry- provided the sequence of the first 12 residues. 
Prostatropin residues 15-154 contain the sequence of bovine brain polypeptides re¬ 
cently described as acidic fibroblast growth factor and class I heparin-binding growth 
factor. The sequence of the first 25 residues of prostatropin is acetyl-Ala-(Giy, Glu)- 
GIuThr-Thr-Thr-Phe-Thr-Alk-LeuThr-GIu-Lys-Phe-Asn-LeuTro-Leu-Gly-Asn- 
Tyr-Lys-Lys-Pro Reduced and carboxymethylated prostatropin exhibits mitogenic 
activity , suggesting that disulfide bonds among cysteine residues 30,61, and 97 are not 
functionally essential. These results demonstrate by rigorous structural!analysis that 
the brain-denved polypeptide previously descnbed only as a mesenchymal and neuro- 


114 

1002313302 


Source: https://www.industrydocuments.ucsf.edu/docs/gqxk0000 


r 


ectodermal cell mitogen is also an epithelial cell growth factor that may be involved in 
support of prostate hyperplasia and! adenocarcinoma. 

Crabb, J. W , Armes, L. G., Carr, S. A., and McKeehan , W. L , 

Biochemistry 25.4988-4993, 1986. 

Other support: National Institutes of Health. 

From the W. AltonJones Cell! Science Center, Lake Plkcid, NY. 


ROLE OF LIPOPROTEINS IN GROWTH OF HUMAN ADULT ARTERIAL 
ENDOTHELIAL AND SMOOTH MUSCLE CELLS IN LOW 
LIPOPROTEIN-DEFICIENT SERUM. 

Recently improved culture conditions for human adulti arterial endothelial and 
smooth muscle cells frorma widfe variety of donors have been used to study the effects 
of lipoproteins on proliferation of both cell, types in low serum culture mediurriL 
Optimal grow th of endothelial and smooth muscle cells in an optimal nutrient medium 
(MCDB 107) containing epidermal growth factor, a partially purified.fraction from 
bovine brdim and! IT (v/'v) lipoprotein-deficient serum was dependent on either high¬ 
er low-density lipoprotein. High- and low-density lipoprotein stimulated cell growth 
by three- and five-fold, respectively, over a 6-day period i Optimal stimulation of both 
endothelial and smooth muscle cell grow th occurredibetween 20 and OOpLg/mliof high- 
and low-density lipoproteins, respectively. No correlation between the activation of 3- 
hydroxyl-3-methylglutaryl coenzyme A reductase activity and lipoprotein-stimulated 
cell proliferation was observed. Lipid-free total!apolipoproteins or apolipoprotein C 
peptides from high-density lipoprotein were partially effective and together with oleic 
acid effectively, replaced native highrdensity lipoprotein for the support of endothelial 
cell growth. In contrast, apolipoproteins or apolipoprotein. C peptides from high- 
density lipoprotein alone or with oleic acid had no effect, on smooth, muscle cell 
proliferation. The results suggest a functional role of high- and.low-density lipopro¬ 
teins and apolipoproteins in the proliferation of human adblt endothelial and smooth 
muscle cells. 

Chen, J.-K., Hoshi, H., McClure, D. B., and McKeehan , W. L. 

Journal of Cellular Physiology 129:207-214 , 1986 . 

Other support: National Cancer Institute and the National! Ihstitutes of Hfealth. 

From the W' Alton Jones Cell Science Center, Lake Placid, NY. 


EFFECT OF CYANIDE ON NITROVASODILATOR-INDUCED RELAXATION, 
CYCLIC GMP ACCUMULATION AND GUANYLATE CYCLASE 
ACTIVATION IN RAT AORTA 

The effects of sodium cyanide on relaxation, increases in cyclic GMP accumula¬ 
tion and guanylate cyclase activation induced by sodium nitroprusside and other ni- 
trovasodilators were examined in rat thoracic aorta. Cyanide abolished 1 nitroprusside- 
indUced relaxation and the associated increase in cyclic GMP levels. Basal levels of 
cyclic GMP and cyclic AMP were alko depressed. Reversal of nitroprusside-induced 
relaxation by cyanide was independent of the tissue level of cyclic GMP prior to 
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addition of cyanide. Incubation of nitroprusside with cyanide prior to addition to aortic 
strips did not alter the relaxant effect of nitroprusside. Sodium azide-, hydroxy lamine-, 
N-methyl-N'-nitro-N-nitrosoguanidk-, nitroglycerin- and acetylcholine-induced re¬ 
laxations and increased levels'of cyclic GMP were also inhibited by cyanide. Relaxa¬ 
tions induced!by nitric oxide were also inhibited by cyanide, although the relaxation 
with the low concentration of nitric oxide employed was not accompanied by detect¬ 
able increases ini cyclic GMP. Relaxation to 8-bromo-cyclic GMP was essentially 
unaltered' by cyanide; however, isoproterenol-induced relaxation was inhibited. 
Guanylate cyclase in soluble and particulate fractions of aorta homogenates was acti¬ 
vated by nitroprusside and the activation w as prevented by cyanide. The present results 
suggest that cyanide inhibits nitrovasodilator-induced relaxation through inhibition of 
guanylate cyclase activation; however, cyanide may also have nonspecific effects 
which inhibit relaxation. 

Rapoport, R, M. and Murad, F. 

European Journal of Pharmacology 104:61-70, 1984. 

Other support: National Institutes of Health, Veterans Administration^ and a National 
Research Service Award. 

From the Departments of Medicine and Pharmacology, Stanford Uhiversity School of 
Medicine. Stanford. CA, and the Veterans Administration MedicaliCenter, Palo Alto, 
CA 


SPECIFIC ATRIAL NATRIURETIC FACTOR RECEPTORS MEDIATE 
INCREASED CYCLIC GMP ACCUMULATION IN CULTURED BOVINE 
AORTIC ENDOTHELIAL AND SMOOTH MUSCLE CELLS 

ANF is a newly discovered group of small peptides that exhibit potent vasodila¬ 
tor)'■activity,:-' In order to acquire abetter understanding of the mechanism of action of 
ANF on vascular tissue, we used! '* S 1-ANF to identify receptors on cultured bovine 
aortic endothelial and smooth muscle cells. Scatchard analysis indicated'that BASM 
cells contain aisingfe class of high affinity binding sites with a K v of 0.9 nM. BASM 1 
cells had 11 LOGO sites/cell- Similar results were recently reported by other investiga¬ 
tors using ratr’ and bovineaortic smoothmnuscle cells. We also have found'lhat bovine 
aortic endothelial cells contain higher affinity \K 0 — 0.1 nM) binding sites for -1-ANF 
(S—33)>. but a'fewer number of receptors (16,000 sites/cellFive different atrial 
natriuretic peptides inhibited '-'LANE b:;s. , ^ rr stimulated cyclic GMP accumula¬ 
tion with the same order of potency when BASM or endothelial cells were examined. 
However, atriopeptin I was more effective at inhibiting ,: 'I-ANF binding than increas¬ 
ing cyclic GMP. While the AL.for atnopeptin I w^as about 6-foIdhigher than the K, for 
ANF (8-33)i it took at least a 100 times higher concentration for atriopeptin 1 to elicit 
the same magnitude of cyclic GMP stimulation in BASM cells. The disparity between 
the ability of atriopeptin I 1 to inhibit ,: T-ANF binding and stimulate cyclic GMP 
was even more markedin endothelial cellk." In these cells the K\ for antriopeptin 1 to 
inhibit R i-ANF binding'was:6-fold higher than the A', for ANF (8—33). while the EC*, 
for atriopeptin I to increase cyclic GMP levels was at least 1500-fold greater. These 
results demonstrate that 1 atriopeptin 1 is ablb to bind to ANF receptors effectively in 
both endothelial and smooth muscle cells, but is a weak stimulator of cyclic GMP 
accumulation. 

Leitman, DC,, Waldman, S. A., Rapoport, R. M... and Murad, F. 
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Other support: National Institutes of Health and the Veterans Administration! 

From the Departments of Medicine and Pharmacology , Stanford University School of 
Medicine, Stanford. CA, and the Veterans Administration Medical Center, Palo:Alio, 
CA. 


AMINOPHYLLINE POTENTIATES SODIUM NITROPRUSSIDE4NDUCED 
HYPOTENSION IN THE DOG 

The biochemicallmechanisms by which nitroso-vasodilators cause smoothimus¬ 
cle relaxation remain controversial. One theory states that the: effects of nitroso- 
vasodilators are mediated by increased intracellular levels, of cyclic GMP due to 
activation of guanylate cyclase. To test this, hypothesis, the authors examined the 
effects of sodium nitroprusside (SNP) in anesthetized dogs with and without pretreat¬ 
ment with the phosphodiesterase inhibitor aminophylline. Aminophylline pretreat^ 
ment resulted in a 2.8 L fold potentiation of the hypotensive effects of a continuous, 
infusion of SNP. Potentiation also was seenTor the effects of SNP on stroke volume, 
heart rate, and plasma cyclic GMP levels. These results support the hypothesis that 
nitroso-vasodilators exert their effects via guanylate cyclase activation*. The authors 
advise caution when' vasodilator therapy with agents, such as SNP, nitroglycerin, or 
hydralazine is instituted in patients receiving aminophylline and when aminophylline 
is either instituted; in patients receiving aminophylline and when aminophylline is 
either instituted or discontinued in patients omvasodilator therapy . 

Pearl, R. G., Rosenthal, M. H., Murad, F.. and Ashtom J. P. A. 

Anesthesiology. 61 (6): 712-715 , 1984:. 

Other support: National Institutes of Health and the Veterans Administration. 

From the Departments of Anesthesia and Medicine, Stanford University. Medical 
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ENDOTHEL1UMrDEPENDENT AND N1TROVA r ODILATOR-INDUCED 
ACTIVATION OF CYCLIC GMP-DEPENDENT* PROTEIN KINASE IN RAT 
AORTA 

Cyclic GMP-dependent protein kinase (cyclic GMP-kinase): activity in isolated 
strips of rat aorta w as measured in the absence and presence of exogenous cyclic GMP 
(2 ptMl and expressed as a: ratio. This activity ratioi represented an> estimate of the 
endogenous activation state of the enzyme. Acetylcholine (10 jxM), an endothelium- 
dependent vasodilator,, increased the activity ratio from a control value of 0.42 to 0.7 V 
in aorta with, endothelium intact:. With endothelium removed 1 , acetylcholine had no 
effect on cyclic GMP-kinase activity. The nitrovasodilator sodium 1 nitroprusside (50 
nM) increased 1 activity ratios in aorta both with (0:42 to 0.54} and 1 without (0.29 to 
0:40) endotheliumi Since activity ratios were higher in aortas w ith an intact endothe¬ 
lium, a tonic influence of the endotheliumion aorta cyclic GMP-kinase is suggested. 
The vasodilator isoproterenol (3:jjlM) had: no ; effect om cyclic GMP-kinase activity 
ratios. The increases in cyclic GMP-kinase activity caused by sodium nitroprusside 
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and acetylcholine were preserved when aortas were homogenized in buffer containing 
3 mg/charcoal. Thus, most of the cyclic GMP-kinase activation occurred in the 
intact tissue and not because of endogenous cyclic nucleotides present during homoge¬ 
nization or assay The increases in the activity ratio to sodium nitroprusside and 
acetylcholine correlate with increases in cyclic GMP concentration and with smooth 
muscle relaxation. It is concluded that cyclic GMP-kinase in rat aorta is.activated by 
acetylcholine in an endothelium-dependent manner and by sodium nitroprusside in an 
endothelium-independent manner. These data are consistent with the hypothesis that 
cyclic GMP mediates relaxation of vascular smooth muscle to acetylcholine and so¬ 
dium nitroprusside by activating cyclic GMP-kinase and consequent protein phospho¬ 
rylation. The data further illustrate the importance of endothelial! cells in vascular 
responses to acetylcholine. 

Fiscus, R. R.„ Rapoport, R. M., and Murad, F. 

Journal of Cyclic Nucleotide and Protein Phosphorylation Research 9t6):415-425, ; 
1983-84. 

Other support: National Institutes of Health, Veterans Administration and the Ameri¬ 
can Heart Association, California Affiliate. 

From the Departments of Medicine and Pharmacology, Stanford University School of 
Medicine, Stanford. CA, and the Veterans Administration Medical Center, Palo Alto, 
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EFFECTS OF THE D AND L STEREOISOMERS OF ISOIDIDE DINITRATE 
ON RELAXATION AND CYCLIC GMP ACCOMALATION IN RAT AORTA 
AND COMPARISON TO GLYCERYL TRINITRATE 

The effects of the D- and L-stereoisomers of isoidide dinitrate on relaxation and 
cyclic GMP accumulation were compared in isolated rati aorta. Although both isomers 
were equally efficacious as vasorelaxants, the D-isomer was approximately ten times 
more potent that the L-isomer and about one-tenth the potency of glyceryl trinitrate. 
The median effective concentration of the D- and L-isomers for relaxation w as 0.45 ± 
0.06 pM an.: 6.1 ± 0.7 pM, respectively. The time-course of relaxation and'elevation 
of cyclic O* IP were closely correlated; the maximal relaxation andicyclic GMP accu¬ 
mulation occurred at 2 min. Consistent with the potency difference for relax?^om 
glycerylitrinitrate was ten times more potent than D-isoidide dinitrate, which was ten 
times more potent than the L-isomer w ith regard to the elevation of cyclic GMP lev els. 
It is concluded that stereospecificity plays a role in organic nitrate-induced elevation of 
cyclic GMP and vasodilation. 

Bennett, B. M., Hayward, L. D., and Murad , F. 

Journal of Applied Cardiology 1:203-209, 1986. 

Other support: National Institutes of Health and the Veterans Administratiom 
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CA; and the Department'of Chemistry, University of British Columbia, Vancouver, 
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SOLUBLE GUANYLATE CYCLASE FROM RAT LUNG EXISTS AS A 
HETERODIMER 


The soluble form of guanylate cyclase (EC 4.6.1.2) from rat lung has been 
purified to homogeneity by one-step immunoaffinity chromatographic procedure. The 
punfied soluble guany late cyclase has specific activities of 432 and 49.1 nmol of cyclic 
GMP formed per min ring protein with manganese and magnesium ions as a cofactor, 
respectively. This represents a punfication of approximately 2,000Told with a 507c 
recover}'. The native enzyme has a molecular weight of 150,000 and a Stokes radius of 
4.8 nm as determined on Spherogel TSK-G3Q00SW gel permeation chromatography. 
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis results in tw'o protein- 
staining bands with moleculhr weights of 82,000 and 70,000. The purified soluble 
guanylate cyclase was also subjected to native polyacrylamide gel electrophoresis, 
isoelectric focusing electrophoresis, ion exchange chromatography, and GTP-agarose 
affinity chromatography . These additional purification procedures confirmed the pres¬ 
ence of a single protein peak coincident with enzyme activity. The two subunits 
separated on sodium dodecyl sulfate-polyacrylamide gel electrophoresis were showm 
to have different primary structures by immunoblotting with monoclonal and poly¬ 
clonal antibodies prepared against punfied soluble guanylate cyclase and by peptide 
mapping with papain or Staphylococcus aureus V8 protease treatment. The data dem¬ 
onstrate thati soluble guanylate cyclase purified from rat lung is a heterodimer com¬ 
posed of 82,000- and 70,000-daIton subunits with different pnmary structures. 

Kamisaki, Y., Saheki, S., Nakane, M.,.Palmieri, J. A., Kuno, T., Chang, B. Y'., 
Waldman, S. A. and Murad , F. 

The Journal of BiologicalChemistry 261(;16):7236-7241, 1986: 

Other support: National Institutes of Health and the Veterans Administration. 
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INTESTINAL RECEPTOR FOR HEAT-STABLE ENTEROTOXIN OF 
ESCHERICHIA COLI IS TIGHTLY COUPLED TO A NOVEL FORM OF 
PARTICULATE GUANYLATE CYCLASE 

A novel form of particulate guanylate cyclase tightly coupled by cytoskeletal 
components to receptors for heatrstable enterotoxin (ST) produced by Escherichia coli 
can be found in membranes from rat intestinal mucosa. Intestinal particulate guanylate 
cyclase was resistant to solubilization with detergent alone, with only 30 Vc of the total 
enzyme activity being extracted with Lubrol-PX. Under similar conditions, 707c of 
this enzyme was solubilized from rat lung membranes. The addition of high concentra¬ 
tions of sodium chloride to the extraction buffer resulted in greater solubilization ofi 
particulateguanylate cyclase from intestinal membranes. Although extraction of intes¬ 
tinal membranes with detergent and salt resulted in greater solubilization of guanylate 
cyclase, a small fraction of the enzyme activity remained associated with the panicu¬ 
late fraction. This activity was completely resistant to solubilization with a variety of 
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detergents and chaotropes. Particulate guanylate cyclase and the ST receptor solubi¬ 
lized by detergenlretained their abilities to produce cyclic GMP and bindiST. respec¬ 
tively However. ST failed to activate paniculate guanylate cyclase in detergent ex¬ 
tracts. In contrast, guanylate cyclase resistant to solubilization remainedifunctional'and! 
coupled to the ST receptor since enzyme activation by ST was unaffected by various 
extraction procedures. The possibility that the ST receptor and particulate guanylhte 
cyclase were the same molecule was explored 1 !. ST binding and cyclic GMP production 
were separated by affinity chromatography on GTP-agarose. Similarly, guanylate 
cyclase migrated as a 300,OOG-dalton protein, while the ST receptor migrated as a 
240,000-dalton protein on gel filtration chromatography. Also, thiol-reactive agents 
suchias cystamine and A'-ethyihialeimide inhibited guanylate cyclase activation by ST, 
with no effect on receptor binding of ST. These data suggestithat guanylate cyclase and 
the ST receptor are independent proteins coupled by cytoskeletal components in mem¬ 
branes of intestinal mucosa. 

Waldman, S. A., Kuno, T , Kamisaki, Y., Chang. L. Y., Gariepy. L. O'Hanley, P., 
Schoolhik.G., and Murad. F. 

Infection and Immunity' 51(1 );320-326, 1986. 
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CYCLIC GUANOSINE MONOPHOSPHATE AS A MEDIATOR OF 
VASODILATION' 

Although cyclic guanosine monophospf ite (GMP):was first described in biologi¬ 
cal samples more than two decades ago. if > role income physiological processes has 
only become apparent ini the past'few years. This relatively slbw development is 
probably attributable to the low concentrations of the nucleotide in tissues, the complex 
and insensitive methods available during the early studies, and the biases many investi¬ 
gators had regarding its possible functions. The latter was undoubtedly influenced by 
the many similarities of the cyclic GMP system with that of cyclic AMP and the 
attention cyclic AMP has received during this period. While analogies and similarities 
between these tw o cyclic nucleotide systems do exist, the cyclic GMP system presents 
more complexities due to the existence of several isoenzymes responsible for its 
synthesis. It: is known that the conversion of guanosine triphosphate (GTP) to cyclic 
GMP is catalyzed by at least two isoenzyme forms of guanylate cyclase. The kinetic, 
physicochemical!, and antigenic properties of the cytosolic and'membrane-associated 
isoenzymes are quite different. The relative abundance of the soluble and particulate 
enzyme is variable in different tissues and species. While intestinallmucosa and retina 
possess predominately the paniculate isoenzyme and platelets contain the soluble iso¬ 
enzyme. most tissues such as vascular smooth muscle have both isoenzymes. Funher- 
more. the reguldtiomof eachiof these isoenzymes is quite different . The soluble enzyme 
appears unique in that it can be activated by reactive free radicals suchias nitric oxide. 
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and probably hydroxyl! free radical and some porphyrins. On the other hand, the 
particulate isoenzyme cam be activated with agents such as Escherichia coli heat-stable 
enterotoxin. atnopeptins, and hemin. Cations, thiols, other redox agents, and deter¬ 
gents also have complex effects on the activity of both isoenzymes. 

Murad , F. 

Journal 'of Clinical ■ Investigation 78:1-5. 1986. 
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CHARACTERIZATION OF THE RECEPTOR FOR HEAT-STABLE 
ENTEROTOXIN FROM ESCHERICHIA COU IN RAT INTESTINE 

The receptor for the heat-stable enterotoxin (ST) from Escherichia coir was. 
solubilized with Lubrol-PX from rat intestinal brush-border membranes:and character¬ 
ized L The binding kinetics and analog specificity of the solubilizedi receptor were 
virtually identical to those obtained w ith the membrane-bound receptor. Furthermore, 
the regulation of the receptor's affinity by cations was also maintainediafter solubiliza¬ 
tion, indicating a conservation of the toxin-binding site after removal of the receptor 
from its membrane environment. Gel filtration and sucrose density gradient sedimenta¬ 
tion studies gave a Stokes radius of 5^5 nm and a sedimentation coefficient of 7.0 S for 
the soliibilized receptor. The isoelectric point of the receptor was determined as 5.5 
using Sephadex isoelectric focusing electrophoresis. In all of these separation tech¬ 
niques, the ST receptor showed a single peak of activity thatwas clearly separated from 
that of guanylate cyclase. When '-T-ST was cross-linked to brush-border membranes 
with disuccinimidy] suberate, the affinity-labeled receptor solubilized with 0.19r Lu¬ 
brol-PX elutediat a similar position as the native receptor on gel filtration chromatogra¬ 
phy. Analysis of the affinity-labeled receptor by sodium: dodeeyl sulfate-polyacry¬ 
lamide gel electrophoresis in the presence of reducing agent and by autoradiography 
revealed the presence of three specifically labeled polypeptides w ith apparent molecu¬ 
lar w eights of 80,000, 68!.000, and 60,000. These results suggest:that the ST receptor 
is solubilized by Lubrol-PX in am active form with preservation of its regulation by 
cations. Also, the ST receptor is separable from particulate guanylate cyclase indica¬ 
ting that, the receptor is coupled tty the activation of guanylate cyclase by an as yet 
undefined mechanism . Three subunit peptides may constitute a binding region of the 
receptor. 

Kuno, T.. Kamisaki, Y.. Wald man, S. A., Gariepy, J.,Schoonik, G., and Murad, F. 

The Journal of Biological Chemistry 261 (3): 1470-1476, 1986: 
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COMPARISON OF BINDING AND CYCLIC GMP ACCUMULATION BY 
ATRIAL NATRIURETIC PEPTIDES IN ENDOTHELIAL CELLS 



Rat l25 I-labdted atria] natriuretic factor (ANF (8—33)) was used to identify ANF 
receptors on cultured bovine aonic endothelial cells. Specific binding of ,L 'I-ANF at 
37°C to confluent endothelial cells was saturable and of high affinity. Scatchard analy¬ 
sis of the equilibnum binding data indicated that endothelial cells contain a single class 
of binding sites with a K, of 0.1 ± 0 01 nM. This particular clone of endothelial cells 
had 16000 ± 1300 receptors per cell. The order of potency for competing with '“I-ANF 
binding was human atrial I natriuretic peptide (hANP) = atrial natriuretic factor (ANF 
(8—33)) > atriopeptin II > atriopeptin III > atriopeptin. The weakest competitor, 
atriopeptin I, had a/f (l of0.45 nM, which was onIy6-fold higher than the A',for hANP 
and ANF (8-33)i ANF (8-33) and hANP in the presence of 0.5 mM isobutyimethyl- 
xanthine produced a 15-20-fold increase in cyclic GMP content at 10 pM and a maxi¬ 
mal 500-fold elevation of cyclic GMP at 10 nM . The concentrations required to elicit a 
half-maximal increase in cyclic GMP for hANP, ANF (8-33), atriopeptin I, atriopep¬ 
tin II and atriopeptin III were 0 30, 0.35, > 500, 4.0 and 5.0 nM, respectively. 
A1 thoughlatriopeptin I acted as a partial agonist, it was unable to antagonize the effect 
of ANF (8-33) on cyclic GMP formation. These findings suggest that endothelial cells 
have multiple and functionally distinct ANF-binding sites. 

Leitman, D. C. and Murad , F. 

Biochimica et Biophysica Acta 885:74s79, 1986. 
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CO-PURIFICATION OF AN ATRIAL NATRIURETIC FACTOR RECEPTOR 
AND PARTICULATE GUANYLATE CYCLASE FROM RAT LUNG 

An atrial natriuretic factor (ANF) receptor from rat lung was solubilized with 
Lubrol-PX and purified by sequential chromatographic steps on GTP-agarose, DEAJE- 
Sephacel. phenyl-agarose, and wheat germ agglutinin-agarose. The ANF receptor was 
enriched 19,000-fold. The purified receptor has a binding profile and properties that 
correspond to the affinity and specificity found in membranes and crude detergent 
extracts. Polyacrylamide gel electrophoresis of the purified preparation in the presence 
of sodium dodecyl sulfate and dithiothreitoi showed the presence of one major protein 
band with a molecular mass of 120,000 daltons. When: purified preparations were 
incubated vvithi i: 'I-ANF, then cross-linked with disuccinimidyl suberate, the 120,000- 
da!tonprotein w'assf>ecifically radiolabeled. This high affinity binding site for ANF co¬ 
purified with particulate guanylate cyclase. Particulate guanylate cyclase was purified 
to a specific activity of 19 p. mol cyclic GMP produced /min/mg of protein utilizing Mn- 
GTP as substrate. This represented a 15,000-fold purification compared to the initial 
lung membrane preparation with Lubrol-PX. Gel permeation high performance liquid 
chromatography and glycerol density gradient sedimentation studies of the purified 
preparation also resulted in co-migration of specific ANF binding and guanylate cy¬ 
clase activities. The co-purification of these activities suggests that both ANF binding 
and guanylate cyclase activities reside in the same macromolecular complex. Presum- 
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ably ANF binding occurs at the external membrane surface and cyclic GMP synthesis 
at the internal membrane surface of this transmembrane glycoprotein. 

Kuno, T., Andresen, J. W , Kamisaka, Y., Waldman, S. A., Chang. L. Y., Saheki, ; 
S., Lehman, D. C., Nakane, M., and Murad , F. 

The Journal of Biological Chemistry' 261 (13):5S17-5823 ; 1986. 
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FORSKOLIN, PHOSPHODIESTERASE INHIBITORS, AND CYCLIC AMP 
ANALOGS INHIBIT PROLIFERATION OF CULTURED BOVINE AORTIC 
ENDOTHELIAL CELLS 

The role of cyclic AMP on endothelial cell proliferation was investigated* since 
these cellk can be exposed to high concentrations of physiolbgical and phamnacolbgicall 
agents that alter cyclic AMP metabolism. Cloned bovine aortic endothelial cells were 
plated at 25,000 cells / 35mm dish and grown for 5 days in the presence of phosphodies¬ 
terase (PDE)anhibitors, forskolin, or cyclic AMP analogs The PDE inhibitors dipyri¬ 
damole, ZK 67 7.1 K isobutylmethylxanthine (iIBMX) and theophylline inhibited celll 
growlh in a concentration-dependent manner. Dipyridamole produced a 307c and a 
50% inhibition at 5pM and 12.5|jlM , while higher concentrations were cytotoxic. At its: 
therapeutic plasma concentration range (50-lOOfxM) theophylline inhibited cell proliT 
eration by 15-257, while 1BMX and the highly specific cyclic AMP phosphodies¬ 
terase inhibitor. ZK 62 711 inhibited growth by 60-80% and 40-50%, respectively. 
Forskolin (5pM) increased cyclic AMP levels and cyclic AMP-kinase activity ratios, 
by 2.5-foId and 2-fold. In the absence of PDE inhibitors forskolin produced a 20% 
growth inhibition at 0.5pM and a 60% inhibition at IOjjlM. The forskolin dbse-re- 
sponse curve was not altered by theophylline, but was shifted to the left by approxi¬ 
mately 10-fold with dipyridamole and ZK 62 713 and 5-fold with IB MX Forskolin 
(5p.M), by itself produced a 1.8-fold increase in cyclic AMP. In the presence of 5pM 
theophylline, dipyridamole, IBMX, and ZK 62 711, cyclic AMP was increased by 
forskolin 2.0* 2.6, 3.5, and 6.6-fold, respectively. 8-Bromo cyclic AMP and dibutyryl 
cyclic AMP produced a 55% and 607c growth inhibition at lOOpM. The cyclic GMP 
analogs were k ^"tive inhibitors of growth (15-30%):. Our results demonstrate 
that cyclic AMP analogs and pharmacological agents that elevate intracellular cyclic 
AMP levels inhibit'cell grow th and suggest that cyclic AMP may be an important 
endogenous regulator of endothelial cell proliferation'. 

Leitman; D. C:, Fiscus, R R. and Murad, F. 

Journal of Cellular Physiology 127:237-243', 1986. 

Other support: National Institutes: of Health and the Veterans Administration. 

From the Departments of Medicine and Pharmacolbgy, Stanford University School of 
Medicine, Stanford, CA, and the Veterans Administration Medical Center, Palo Alto 
CA. 


123 


1002319311 

Source: https://www.industrydocuments.ucsf.edu/docs/gqxk0000 





DESENSITIZATION TO NITROGLYCERIN IN VASCULAR SMOOTH 
MUSCLE FROM RAT AND HUMAN 


Cyanvlhte cyclase in high speed supernatant fractions obtained from rat thoracic 
aorta or human coronary arteries pretreated with nitroglycerin exhibited a marked 
desensitization to activation by nitroglycerine nitropnisside. and nitnc oxide. How¬ 
ever. activation of soluble guanylate cyclase by arachidomc acid was unaffected by 
pretreatment of vessels with nitroglycerin. Furthermore, activation of soluble guany¬ 
late cyclase by protoporphyrin IX was increased 4-fold when vessels were pretreated 
with nitroglycerin. Soluble guanylate cyclase partially purified 1 from nitroglycerine 
pretreated rat thoracic aorta by immunoprecipitation with a specific monoclonalianti- 
body exhibited persistent desensitization to nitrate-induced activation. These date 
suggest that nitroglycerin-induced desensitization of guanylate cyclase to activation by 
nitrovasodilators represents a stable alteration ofthe enzyme. In contrast, activation by 
protoporphyrin IX of guanylate cyclase immunoprecipitated from nitroglycerin-pre- 
treated or control vessels was not significantly different. This suggests that the mecha¬ 
nism of protoporphyrin activation of guanylate cyclase is different than the mechanism 
with nitrovasodilators. Activation of particulate guanylate cyclase by Lubrol-PX. 
hemin, or atrial natriuretic factor was not significantly different with enzyme prepared 
from nitroglycerimpretreated or control vessels from rat and human. Thus, nitroglyc¬ 
erin-induced desensitization or rat thoracic aorta or human coronary artery results in a 
relatively stable molecular alteration of soluble guanylate cyclase such that the enzyme 
is specifically less sensitive to activation by nitrovasodilators, whereas the effects of 
other activators of the enzyme are either unchanged or increased. 

Waldmani S. A., Rapoport, R. M., Ginsburg, R, Murad, F. 

Biochemical Pharmacology 35(20):3525-3531, 1986' 
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IDENTIFICATION OF MULTIPLE BINDING SITES FOR ATRIAL 
NATRIURETIC FACTOR BY AFFINITY CROSS-LINKING IN CULTURED 
ENDOTHELIAL CELLS 

In a previous study, we found that atriopeptin I was much weaker (EC S >500 nsi) 
thaniatriai'natriureticfactor (ANF-(8 -33)) (EC V; = 0.3 nM) at increasing cyclicGMP in 
cultured endothelial cells. In this study, we used the cross-linking reagent disuccinimi- 
dyl suberate to investigate whether the differences in activity were due to the presence 
of multiple ANF receptors, When 989c of the ANF-binding sites on endothelial celL 
were occupied by tyrosine-atriopeptin I after cross-linking, there was no difference in 
the concentratiomresponse curve to ANF-(i8'-33) with regard to cyclic GMP accumu* 
lation In contrast, when 969c of the binding sites were occupied by cross-linked ANF- 
(8-33), a 609r decrease in the maximal cyclic GMP response was observed after the 
readdition of ANF-(8-33)i These results suggest that ANF-(8-33) is binding to an 
additional site that atriopeptin I does notieffectively bind. Affinity cross-linking of ,:? J- 
ANF to intact endothelial cells resulted in the labeling of two sites of A/;.— 66,000 and 
13(3,000. Approximately 949c of the !I *I-ANF binding sites had 1 an Mr- 66;000. 
Labeling of this site was inhibited by both tyrosine-atriopeptin 1 {K, = 0.9 nM) and 
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ANF-(>833) K, = 0.9 n\ii). Although 0:1 fxM tyrosine-atriopeptin (AP I)! inhibited 
labeling-of the 66,000-daJton site to nearly the same degree as ANF-(8-33h it pro¬ 
duced only a 4-fold increase in cyclic GMP compared to a 400-fold increase withiANF~ 
(8 — 33). These results .suggest that the bfiiOOO-daltomsite is not coupled to guanylate 
cyclase andicyclic GMP formation. Tyrosine-AP I (AT> 10'nM) was much weaker ati 
competing for the 130.000-dalton site than ANF-(8-33)A ; = 0.075 nM), Because the 
EC S , for cyclic GMP stimulation for tyrosine-AP i (i> 100 n.M) and ANF-(8- 33) (0.4 
n\i):is closer to the K] values for the 130,000-daIton protein, this site probably mediates, 
the marked stimulation of cyclic GMP. Our results demonstrate that endothelial cells, 
contain two binding sites for ANF-(8-33) and suggest that only the less abundant site 
(M - 130.000) is the receptor coupled to the activation of guanylate cyclase. 

Leitman, D. C., Andresen. J. W . Kuno, T., and Murad, F. 

The Journal of Biological Chemistn 261( 25):] 1650-11655, 1986'. 
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EPR STUDIES SHOW THAT ALL LANTHANIDES DO NOT HAVE THE 
SAME ORDER OF BINDING TO CALMODULIN 1 

Calmodulin, spin labeled at Tyr-99, has been titrated with the lanthanides La 5 * , 
NdP , EuPyTb'* , Er w and Lu'~ as wellias Ca : * and Cd : \The titration was monitored 
by EPR and changes in mobility of the spin label, due to binding into the labeled site 
andi protein conformational change, were observed 1 . Comparison! of these titration 
curves with theoretical bindingcurves for the various calmodulin-metal species, show 
that different lanthanides have different highiaffinity sites. Three basic categories were 
observed, with Lu w and Er * behaving like CaP, Eu 5 * and Tb> * binding in the opposite 
order fromiCa : * , and La 5 * and Nd’* different from either Ca : * orTb’L 

Buccigross. J. M. a nd'Nelson, D: J. 

Biochemical and Biophysical Research Communications 138(3): 1243-1249, 1986. 
From the Department of Chemistry , Clark University , Worcester, MA. 


A FLOW-DIALYSIS METHOD FOR OBTAINING RELATIVE MEASURES OF 
ASSOCIATION CONSTANTS IN!CALMODULIN ' 'FTAL-ION SYSTEMS: 

A flow-dialysis apparatus suitable for the study of high-affinity metaLbmding 
proteins has beemutilized to study calmodulin-metallexchange as a measure of rela¬ 
tive calmodulin^ metal association constants. Calmodulin labelled withi radioactive 
,53 Gd was dialysed against buffer containing various competing metal ions. The rate of 
label exchange w as monitored by a y-ray scintillation detector. Competing metals used 
were Ca : ~ and Cd"‘, and the lanthanides Gd 1 *, Eu^, Ea w and Lu’V AWexchange 
processes were first-order, and tw'o categories of metal: were found: Ca : ~ and Cd ; * m 
one, the lanthanides comprising the other. In addition calmodulin-metal complexes 
with radioactive ""Cd and l4 'Ca released the bound label without any competing metal 
being added to the buffer., The kinetics of this metal loss can be described by two 
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consecutive first-order processes, and the fraction oflabei associated with each rate can 
be determined. Studies-ofphosphodiesterase activation by calmodulin'.showCd* and 
calmodulin to cause 80ft of the maximum activation found when Ca ~ and cal mod ulin 
are used. 

BuccigrossyJ. M., O'Donnell; C. L., and Nelson, D. J. 

Biochemical Journal 235:677-684, 1986. 

From the Department of Chemistry , Sackler Sciences Center, Clark University, Wor¬ 
cester, MA. 


SOLVENT INTERACTIONS WITH A’A-DIALKYLNICOTINAMIDES AND 
THEIR EFFECTS ON ROTATIONAL BARRIERS 

Carbon-13 nuclear magnetic resonance techniques were employed to examine the 
effects of solvent environment on rotational barriers in a series of molecules structur¬ 
ally-related to the analeptic, nikethamide: A.A-dimethylnicotinamide, AA-di-n-pro- 
pylnicotinamide, and 1-nicotinoyl piperidine. Total bandshape analysis was performed 
for the exchanging alkyl carbon resonances of these compounds as a function of 
temperature in four solvent systems: D : 0, CH,OD, CH>CH : OD and CDC1 3 . The rate 
constants for rotation about the amide bond obtained in this way were used to calculate 
free energy (AG+), enthalpy (A Hi.) and entropy (AS$) of activation parameters for this 
process, Our results indicate that rotational barriers are less affected by the nature of 
the alkyl chain attached to the amide nitrogen than by the size and polarity of the 
solvent molecules. Interpretation of the thermodynamic parameters in light of both 
nikethamide analogue structure and solvent type has further clarified the manner in 
which hydrogen bonding interactions between solvent molecules and the carbonyl 
oxygemof these analogues stabilize transition state conformers. 

Bean, J. W., Nelson, D. J and Wright, G. E. 

Biochemical Pharmacology 35(6): 1011-1017 , 1986. 
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‘■■Eu 1 ’ AS A ^POBE OF MFTAL ION AND CATIONIC DRUG BINDING SITES 
ON NATIVE AND HEAT-DENATURED DNA 

A flow-dialysis apparatus suitable for the study of high affinity metal ion binding 
sites in macro-molecules has been utilized to study ,5 -Eu' + exchange processes, as a 
function of pH, in both “native” and “heat-denatured” DNA. “Free exchange” of 
li5 Eu w was found'lo occur at a significantly faster rate at pH = 7.0thanatpH = 6.0'for 
both forms of DNA; w hile non-radioactive '^Eu ?< -induced “displacement” of bound 
,,5 Eti v * ! occurred at a significantly faster rate at pH = 6.0'than at pH = 7.0 for both 
species of DNA These results are consistent with a greater “entropic” driving force 
for metal ion:DNA complexation at the lower pH value. The effect of ethidium bro¬ 
mide on "'Eu'* exchange was also examined as a function of pH. The intercalating 
agent.was found to accelerate '“Euf* displacement at pH = 6.0 and!decelerate dis- 
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placement atipH = 7.0: All three sets,of experiments, (/'.£?.. free-exchange of bound) 
,s< Eu." f ! *'Eu ‘-induced displkcement of bound 1 '-'Eu“ and ethidium ion-inducedidis- 
placement of bound "Eu’ T ) indicate that the '"Eu‘* ion canserve as a useful probe of 
metal ion andidrug binding sites imnudeic acid polymers and constitutes a particularly 
sensitive probe atipH = 6i0 

Rosenthal, L. S. and Nelson , D. J. 

InorganicQ Chimica Acta 125 : 89-95, 1986 . 

Other support: National Science Foundation!. 
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FURTHER CHARACTERIZATION OF THE PLATINUM-REACTIVE 
COMPONENT OF THE a,-MACROGLOBULIN-RECEPTOR RECOGNITION 
SITE 

oo-MacroglobuIin (a : M)-methylamine that Hadibeen allowed to react with cis - 
dichlorodiammineplatinum(II) (r/j-DDP|bound! with greatly reduced affinity to spe¬ 
cific a-,M receptors, as determined by macrophage binding studies in vivo andiplasma- 
clearance experiments in vivo. Subsequent reaction with diethyl dithiocarbamate 
completely restored 1 receptor recognition function. The optimal effect was obtained 
when the diethyl dithiocarbamate concentration was twice the total platinum concen¬ 
tration. a : M-methylamine that! was allowed to react with H : 0 : competed l£ss effec¬ 
tively for specific cell-surface binding sites, as demonstrated!by studies both in vivo 
and in vitro .The apparent dissociation constant was increased nearly 7-fold bv a 15 min 
exposure to H O; a : M-methylamine was affected significantly less By the HO 
exposure after pretreatment with fri-DDP. Amino acid analysis indicated that H : 0 : 
treatment ofa : M modified 19 of the 25 methionine residues per a : M subunit. Pretreat¬ 
ment with m-DDP protected two to four of these methionine residues. The only other 
residue altered by HO : treatment of a ; M was histidine. A net decrease of two Histidine 
residues per subunit'was observed, but m-DDP pretreatment did not alter this result. 
In order to rule out the slight possibility, that histidine modification might account for 
the observed H : 0 : -induced loss im receptor recognition,, diethyl pyrocarbonate was 
emplbyed as .a histidine-modifying reagent. This treatment modified 53 histidine resi¬ 
dues in both native and fast-form a : M. Fast-form a,M was still recognized by the a ; M 
receptor, as determined by studies both in vivo and'\inviiro\ however, a fraction of the 
modified protein now cleared via the acvl-low-dcnsity-lipoprotein receptor as.well. 
Reaction of diethy l pyrocartxmate-treatedia : .M with hydro ■' D^nine reversed derivati- 

zation of 43 of the 53 histidine residues. Moreover, this treatmei., __ ,v. in uo 

a,M fast-form preparation! that was recognized only by the a : M receptor. It is con¬ 
cluded that m-DDP and H : 0 : , modify a; critical methionine residue in the primary' 
sequence of the cr M-receptor recognition site. 

Pizzo, S V. et al. 

Biochemical Journal 238 :217-225, 1986 . 
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THF MECHANISMS OF THE !N A-OT]VATION- OF HUMAN 
M PH A -lH'KO'I I! I IN -vM IN i OK BY CAS-PH.ASE C'lCiAKLTTL SMoKl 

C igarette smoke , either direciiy or indirectly, causes alpha- l-protLonusc inhihot. 
(ulPI i to lose elasia.se inhibitory capacity (ELiCh leaving lung connective tissues sus¬ 
ceptible to- proteolytic. dbgraJationi. 7 he paper discusses--posable mechanism* I,-: 
injch\-al-ion by cigarette smoketCN,) and by a modellss-steni [NO..isoprene. and ar 
that duplicates, muchiof CS free radical chemistry.. I nactii vat u->mcof : a 17?I hv cither CS o T 
the model is• biphasic, a last inactivation iv followed by a slower one Wat pie- 
prepared ex-tnacls. only the slow inactivation is observed Apparent^, snort-live.d spe- 
no m-the smoke ilsell and the model!sy stem cause the. faNMnacti!vaih>r. thev rr.uv Ik 
pe.rio vymtmies.. win Hi form in smoke, front' nitrogenidioxide and perow! ra.dN.aN- 7 m 
slou.cn inactivation.appears to involve hy drogen peroxide and. or organ n hvdrope.rcx.- 
ldlns or species produced by therm Incubation ofialPI with linoleic ac id produces a. slow- 
loss of E1C. prevented by the presenceof vitamin E. which support'-the hvpmhmivo* a 
route involving lipid hydroperoxides Protection : of"or I PI by various ■ types- of com- 
pounds show n that unprotonated amines and amino acids pretcLU. hut the protoruted o: 
aeylated compoundkdo not- Ascorbate and! glutathione provide the strongest protec¬ 
tion. 

f y r.\i>r Ik A . era-!. 

Advances in brev Radical Biology <£ Medicine 2::161t-188, 198t>- 

Other support: National Institutes of Health and the National! Foundation! for Cancer 
Research. 

From the Biodynamics Institute, Louisiana State University, Biton Rouge 


USE OF ENDOTHELIAL CELLS IN CULTURE FOR STUDIES OF THE 
MICROCIRCULATION 

Physiological studies Have indicated that endothelial ceils, especially those of the 
lungs, plijy an active role in the processing of blood^bome vasoactive substances, 
including adenine nucleotides, biogenic amines and polypeptide hormones. Studies, 
using cultures of pure lines of pulfnonary endothelial ceils confirm the Hypothesis that 
circulatingAd P. . j! AMP are metabolized by enzymes on the luminal surface of 
endothelial cells. Cytochemical localization at the electron microscope level shows 
that the enzymes responsible are located in those endothelial caveolae that directly face 
the vascular lumen. Likewise, pure cultures of endothelial cells metabolize bradykinin 
andiangiotensin I to yield the same products as do intact lungs. Immunocytochemical 
localization! at the electron microscope level indicates that! angiotensin converting 
enzyme (EC 3.4.15.1), the enzyme responsible for bothidegradation of bradykinin and 
conversion of angiotensin I to angiotensin II, is Ibcated on both caveolae and on 
undifferentiated portions of! the endothelial plasma membrane. The enzyme is located 
with its active site directly accessible to plasma substrates* Endothelial cells in culture 
provide a means for studying endothelial properties w ithout the complication of enzy¬ 
mic contributions from other cell types. For example, endothelial! cells possess, and 
probably synthesize, surface enzymes; such as ATPase, ADPase. 5'-nucleotidase, 
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angiotensin converting enzyme, carboxypeptidase N, and carbonic anyhydrase; en¬ 
zyme inhibitors such as a-macraglobulin; receptors for bradykinin and other hor¬ 
mones; intracellular enzymes for synthesis of prostaglandins and for the synthesis of 
extracellular products such as components of the glycocalyx and basement mem¬ 
branes. Endothelial cells,of the Rings play an active rok in determining the quality of 
systemic arterial bibod. Endothelial vesicles: that openidirectly to the vascular space 
provide an ultrastmctural specialization that is ideally suited for favoring interaction! 
between solutes and colloids of plasma with endothelial celbbound enzymes. 

Ryan, U: S. 

Progress in Applied Microcirculation 9:150-164. 1985. 

Other support: National Insitutes of Health. 

From the Department of Medicine, University of Miami School of Medicine, Miami, 
FL. 


it 

* }( 

HPLC ANALYSIS OF AMINO ACIDS WITH ION EXCHANGE 
CHROMATOGRAPHY AND O-PHTHAL ALDEHYDE POST-COLUMN 
DERIVATIZATION; APPLICATIONS TO THE ASS AY OF ENDOGENOUS 
FREE AMINO ACIDS AND THEIR TRANSPORT IN HUMAN!PLACENTAL 
VILLUS 

A method using high performance liquid chromatography (HPLC) for the analy¬ 
sis of primary amino acids in human placenta is described. This method involves 
separation of primary amino acids by high performance ion-exchange chromatography 
followed by post column derivatizatiomusing O-phthaialdehyde (OPA) and 2-mercap- 
toethanoJi and fluorescence (excitation 340 nm and emission 410'nm) detection; of 
derivatives. Waters 840 HPLC Amino Acid System was used for this purpose. For 
analysis, villus tissue was extracted'with acetonitrile, and the recovered amino acids 
were reconstituted in a sodium diluent (pH 2.2). The complete profile of the primary 
amino acids imthe samplb could be constructed in about 90 minutes. Up to 44 samples 
can be analyzed without special attention. Using this method, essential'amino acids 
(threonine, valine, methionire. isoleucine, leucine, tyrosine, phenylalanine, lysine, 
histidine) and nonessentiafai '.no -acids (aspartic acid; serine, glutamic acid, glycine, 
alanine,, arginine) were detected and quantified in human placental villus in pmol 
quantities. Plots of peak heights (or areas) were linear for several amino acids. The 
same method w’as aNo used for (a) the assay of free primary amino acids in umbilical 
bloods, (b) 1 the efflux of amino acids from isolated human placental villus, and (c) to 
study the uptake of a-aminoisobutyric acid (AIB), a non-metabolizablb amino acid, by 
the isolated placental villus. 

Sastry, B V. /?., et al. 

Journal of Liquid Chromatography 9(8): 1689-1710, 1986. 

Other support: National Institutes of Health l 

From the Department of Pharmacology, Vanderbilt: University School of Medicine, 

Nasbvillk, TN. 
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EFFECTS OF CALCIUM CHANNEL BLOCKING AGENTS ON CALCIUM 
AND CENTRILOBULAR NECROSIS IN THE LIVER OF RATS TREATED 
WITH HEPATOTOXIC AGENTS 


Carbon tetrachloride, chloroform, dimethylnitrosamine, thioacetamide or ace¬ 
taminophen was each administered to rats in a single hepatotoxic dose. Nifedipine, 
verapamil or chlorpromazinewas administered in association with the hepatotoxic 
agents to determine if calcium channel blocking agents would prevent an increase in 
liver cell calcium associated w ith hepatotoxicity and to determine ifithese agents would 
protect against the development of centrilobulkr necrosis. Following a latent period 
different for each toxic agent, a 4- to 18-fold increase in liver cellicaltium content had 
occurred by 24 hr. The calcium increase and! the centnlobular necrosis (mean histo¬ 
logic score) were correlated. A relatively high calcium to necrosis ratio was obtained 
with dimethylnitrosamine, thioacetamide and acetaminophen. A lesser calcium; to' 
necrosis ratio was obtained! w'ith chlbroform and carbon tetrachloride, the two toxic 
agents thatdestroyed the intracellular calcium sequestration activity of the liver endo¬ 
plasmic reticulum. Nifedipine or chlorpromazine, administered prior to and 7 hr after 
the toxic agent, completely prevented the centnlbbular necrosis caused! by thioace- 
tamidc, carbon tetrachloride and acetaminophen; almost completely prevented necro¬ 
sis with dimethylnitrosamine; and providedipartial protection against chloroformitox- 
icity. Two doses of verapamil provided partial protection against necrosis when carbon 
tetrachloride was the toxic agent and provided almost complete protection with di¬ 
methyl hitrosamine. A reduction in liver cell calcium was associated w ith the protective 
action of the three calcium channel blocking agents. These findings are compared with 
earlier studies.of the protective effects of calcium channellblocking agents in cardiac 
ischemia. 

Landon, E. J., Naukam, R J., andSastn, B. V R 
Biochemical Pharmacology 3 5 (4 >:697-705, 1986. 

Other support: U S. Public Health Service. 

From the Department of Pharmacology , Vanderbilt University School of Medicine, 
Nashville, TN 


ALTERED KINETIC PROPERTIES OF RAT LIVER 
3-HYDROXY-3-METHYLGLUTARYL COENZYNE A ASE 

FOLLOWING DIETARY MANIPULATIONS 

The microsomal I enzyme 3-hydroxy-3-methy!g]utaryl coenzyme A (HMG-CoA) 
reductase catalyzes the rate-limiting step in the cholesterogenic pathway and was 
proposed to be composed in situ of 2 noncovalently linked subunits. In the present 
report; the activities and kinetic properties of HMG-CoA reductase in microsomes 
isolated frorm livers of rats fed on diets supplemented with either ground Anrberlite 
XAD-2 (“X"), cholbstyramine/mevinolin (“CM"), or unsupplemented normal!rat 
chow (“ N "), were compared. 

The specific activities of HMG-CoA reductase in X and CM microsomes were, 
respectively, 5- and 83-foldihigher than that of N microsomes. In NADPH-depcndent 
kinetics of HMG-CoA reductase activated with 4.5 mM GSH, the concentration of 
NADPH required for half-maximal velocity {S vs ) was 209±23,76±23. and 40±4 p.M 
forthe N:, X.and CM .microsomes, respectively. While reductase from X microsomes 
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displays-cooperative kinetics toward NADPH (Hillicoefficient (rc*) = 1.97±0;07), the 
enzyme from CM microsomes does'not. (ijJ;=-1.04±0:G7')l Similarly to H MG. Co A 
reductase from CM microsomes, the freeze-thaw solubilized enzyme (“SOL") dis¬ 
plays no cooperative toward NADPH and its K m for this substrate is 34 \xs\. 

At 4.5 m\i GSH, HMG-CoA reductase from X, CM, and SOL preparations has a; 
similar AC value for |dl]-HMG-CoA, ranging between 13-16 psu while reductase 
from N'microsomes had a higher K m value (42 jim) for this substrate. No cooperativety 
towards HMG-CoA was observed m any of the tested enzyme preparations. 

Immunoblotling analyses of the different preparations demonstrated that the ob¬ 
served altered kinetics ol HMG-CoA reductase in the microsomes are not due to- 
preferential proteolytic cleavage of the native 97-100 kDa subunit of the enzyme to the 
noncoopenative 50-55 kDa species Moreover, it w as.found that the ratio enzymatic 
activity lmmunoreactivity of the reductase increased in the order NKX<CM-SOL, 
indicating that the activity per; reductase molecule increases w ith the induction of the 
enzyme. These results are compatible w ith a model suggesting that dietary induc¬ 
tion of hepatic HMG-CoA reductase may, change the state of functionafaggregation of 
its subunits. 

Roitelmam J. and Shechier., /. 

The Journal of Biological Chemistry 261 (11):5061-5066, 1986 1 

From the Department of Biochemistry, George S. Wise Faculty of Life Sciences, Tel 
Aviv University .Tell Aviv, Israel, 


STRUCTURE AND MOBILITY OF ACTIN FILAMENTS AS MEASURED BY 
QUASIELASTIC LIGHT SCATTERING:, VISCOMETRV AND ELECTRON 
MICROSCOPY 

Actin filaments of different lengths were prepared by polymerizing actin in the 
presence ot various concentrations of gelsoiin, a protein which accelerates actin po¬ 
lymerization by stabilizing nucleiifrom which filaments grow and!which binds to their 
fast grow ing ends. The lengths of the actin filaments following polymerization were 
measured by electron microscopy and showedlthat the number-average filament length 
agreediwith the predictedllength if each gelsoiin molecule actediasa seed for the growth 
of an actin filament. The distribution of lengths was independent f the actin; gelsoiin 
ratio and w as similar to thatiot actin filaments polymerized in t ^ absence of gelsoiin 
(h^/L f ~ 1.8), The mobility of these filaments in solution was studied!by quasielastic 
light scattering and by viscornetry. The translational diffusion constant determined by 
quasielastic light scattering was in agreement wdth the infinite dilution values calcu¬ 
lated from the dimensions and the distributions of lengths determined! by electron! 
microscopy for relatively short filament lengths. Uhder conditions where overlap of 
the rotational domains of! the filaments would be expected to occur, the measured 
diffusion rates deviated! from their predicted dilute solution values and the solution 
viscosity increased abruptly. The dependence of the diffusion constant and the solution 
viscosity on the length ot the actin filaments can be explained in terms,of a theory that 
describes the restraints on diftusiomofi independent rigid rods in semi-dilute solution. 
The results suggest that the rheology of actin filaments can be accounted for by steric 
restraints. The length ofi cytoplasmic actin filaments in some cell types is such that 
these steric constraints are significant and could produce large changes in physical 
properties with small changes in filament length. 
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Janmev, F. A., Peetermans, J.„ Zaner, K. S. and Siossel ; TP 

77?e Journal of BiologicalChemistry' 261(:18|:8357-8362, 1986. 

Other support:V S; Public Health Service and the Richard Saltonstall Endowment. 

From the Hlematology-Gncolbgy Unit. Massachusetts General Hospitall Department 
of Medicine , Harvard Medical School, Boston. 


THE ARCHITECTURE OF ACTIN FILAMENTS AND THE 
ULTRASTRUCTURAL LOCATION OF ACTIN-BINDING PROTEIN IN: THE 
PERIPHERY OF LUNG MACROPHAGES 

A highly branched filament network is the principal structure in the periphery of 
detergent-extract cytoskelfctons of macrophages that have been spread on a surface and 
either freeze or critical point dried, and then rotary' shadowed with platinum-carbon. 
This array of filaments completely fills l&mell&e extended from the cell and bifurcates 
toform0.2-0;5 pm thick layers on the top and bottom of the cell body. Reaction of the 
macrophage cytoskeletons with anti-actin IgG and with anti-IgG bound to colloidal 
gold produces dense staining of these filaments, and incubation with myosin subfrag¬ 
ment: I uniformly decorates these filaments, identifying them as actin. 457c of the total 
cellular actin and —1,09c of actin-binding protein remain in the detergent-insoluble 
celli residue. The soluble actin is not filamentous as determined by sedimentation 
analysis, the DNAase H inhibition assay, and electron microscopy, indicating that the 
cytoskeletoni is not fragmented by detergent extraction. The spacing between the 
ramifications of the actin network is 94 ± 47 nm and 118 ± 72 nm in cytoskeletons 
prepared'for electron microscopy by freeze drying and critical point dry ing, respec¬ 
tively Free filament ends are rare, except for a few which project upward from the 
body of the network or which extend down to the substrate. Filaments of the network 
intersectipredominantly at right angles to form either T-shaped and X-shaped overlaps 
having striking perpendicularity or else Y-shaped intersections composed of filaments 
intersecting at 120-130 9 'ngles. The actin filament concentration in the lamellae is high, 
with an: average value 'Y 12.5 mg/ml. The concentration was much more uniform in 
freeze-dried preparations than in critical point-dried specimens, indicating that there is 
less collapse associated withthe freezing technique. 

The orthogonal actin network of the macrophage conical cytoplasm resembles 
actin gels made with actin-binding protein. Reaction of cell cytoskeletons and of an 
actin gel madewith actin-binding protein with anti-actin-binding protein IgG and anti- 
IgG-coated gold beads resulted in the deposition of clusters of gold at points where 
filaments intersect and'iat the ends of filaments that may have been in contact with the 
membrane before its removal with detergent. In the actin gel made with actin-binding 
protein, 75% of actin-fiher intersections labeledl and the filament spacing between 
intersections was consistent w ith that predicted on theoretical grounds if each added 
actin-binding protein molecule cross-links two filaments to form an intersection in the 
gel. On the other hand, only 38% of alii filament intersections in the macrophage 
cortical cytoskeletons labeled, and the filament spacing between junctions was much 
smaller than that predicted from the mol&r ratio of actin binding protein to actin in the 
cytoskeletons. Despite the differences between'actin gels made with actin-binding 
protein and macrophage cytoskeletons, which presumably arise from the greater com- 
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plexity of the cell'compared with the punfied protein assembly, the networks, were 
qualitatively similar. 

Hartwig, J. H. and Shevlin, P. ( Stossel, T.) 

The Journal of Cell Biology 103:1007-10201 1986. 

Other support: National Ihstitutes of Health, National Science Foundation and the 
Edw’iniS. Webster Foundation. 

From the Hematology-Oncology Unit, Massachusetts General Hospital, Department' 
of Medicine, Harvard Medical School, Boston. 


PROBING THE MECHANISM OF INCORPORATION OF FLUORESCENT1LY 
LABELED ACTIN INTO STRESS FIBERS 

The mechanism of actin incorporation into and association with stress fibers of 
3T3 andiWI38 fibroblasts was examined by fluorescent analog cytochemistry, fluores¬ 
cence recovery after photobleaching (FRAP); image analysis, and immunoelectron 
microscopy. Microinjected, fluorescein-labeled actin (AF-actin) became associated 
with stress fibers as early as 5 min post-injection. There was no detectable cellular 
polarity in the association of AF-actin with pre-existing stress fibers relative to perinu¬ 
clear or peripheral regions, The rate of incorporation was quantified by image analysis 
of images generated withi a two-dimensionali photon counting microchannel plate 
camera. After equilibration of up to 2 h post-injection, FRAP demonstrated that actin 
subunits exchanged rapidly between filaments in stress fibers and the surrounding 
cytoplasm. When co-injected with rhodamine-labeled bovine serum albumin as a 
control, only actin was detected in the phase-dense stress.fibers. The control proteim 
w ? as excluded from fibers and any linear fluorescence of the control was demonstrated 
as a pathlength artifact. The incorporation of AF-actin into stress fibers was studied by 
immunoelectron microscopy using anti-fluorescein as the primary antibody and goat 
anti-rabbit IgG coupled to peroxidase as the secondary antibody. At 5 min post¬ 
injection, reaction product w r as localized periodically in some fibers w ith a periodicity 
of—0 l 7.5 |xm. In large diameter fibers at 5 min post-injection, the analog w as seen first 
on the surface of fibers, w'ith individual filaments resolvable within the core. In the 
same cell', thinner diameter fibers w-ere labeled uniformly throughout'the diameter. By 
20 min post-injection, most fibers were uniformly labeled. We conclude that the rate of 
actin subunit exchange m. vivo is: extremely rapid w ith molecular incorporation into 
actin filaments of stress fibers occurring as early as a few minutes post-injectioni 
Exchange appears to first occur in filaments along the surface of stress fibers and then 
into more central 1 regions in a periodic manner. We suggest that the periodic localiza¬ 
tion of actin at very early time points is due to a local microheterogeneity in which 
microdomains of fast vs. slower incorporation result from the periodic Idealization of 
actin-binding protein, such as a-actinini along the length of the fiber. 

Amato, P. A. and Taylor , D L> 

The Journal of Cell Biology. 102:1074-1084. March 1986. 

Other support: National! Ihstitutes of Health. 

Froimthe Department of Biological Sciences and Center for Fluorescence Research in 
Biomedical Sciences, Camegie-Mellon University, Pittsburgh. 
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IMAGING AT LOW LIGHT LEVEL IN FLUORESCENCE MICROSCOPY 


Quantitative fluroescence microscopy is a powerful tool for studying the spatial 
and temporal dynamics of macromolecules, molecules and ions in living cells for at 
least five important'reasons: (I) Sensitivity — with existing technology, as few as ca. 
50 fluorescent molecules can be detected as a cluster on surfaces or inside cells. (2) 
Specificity — single classes of molecules can be studied even in a mixture of many 
other molecules by, selecting the proper fluorescent probesand filter combinations, (3) 
Spectroscopy — fluorescence spectroscopic measurements such as fluorescence an7 
isotropy and resonance energy transfer can yield molecular information about the 
molecules or the immediate environment. (4) Spatial resolution — the use of the 
fluorescence microscope permits the analysis of fluorescence parameters at the limit ofi 
resolution of the light microscope. Therefore, two* and three-dimensionall maps of 
molecular distributions, as well as molecular activity, are possible in living cells. (5); 
Temporal resolution — fluorescence techniques are also valuable since they can detect 
and quantify those events which occur with a rate on the order of about KT sec or 
slow-er. 

The authors discuss some of the parameters that must be considered w hen a low - 
light-levef video microscope system is used for quantitative imaging of fluorescent 
molecules. The parameters discussed are fundamental both for characterizing the 
limits of capability of the system as well as for providing the necessary data for 
partially rectifying some of these limitations by using image processing techniques. 

Bright, G. R. and Taylor, D. L. 

lm Applications of Fluorescence in the Biomedical Sciences, Alan R. Liss, Inc., 1986, 
Chap. 12, pp. 257-2881 

Other support: National Institutes of Health and the Leukemia Society, 

Fromi the Department of Biological Sciences, Center for Fluorescence Research in 
Biomedical Sciences, Camegie-Mellon University, Pittsburgh. 


FC-RECEPTOR-MEDIATED PHAGOCYTOSIS OCCURS IN MACROPHAGES 
WITHOUT AN INCREASE IN AVERAGE [Ca* *]! 

The calcium ion has been implicated as a cytosolic signal or regulator iniphagocy- 
tosis. Using theCa* "-sensitive photoprotein aequorin we have measured intracellular 
free Cai** ion concentration;([Ca* *] ( ) in thioglycolate-elicited mouse peritoneal'mac¬ 
rophages during phagocytosis and lgG-induced spreading. Macrophages plated on 
glass were loaded w ith aequorin and [Ca"*], was then measured from cell populations, 
both as previously described (McNeil, P. L., and D. L. Taylor, 1985 , Cell Calcium, 
6:83-92)1 Aequorin indicated a resting [Ca* *], in adherent macrophages of 84 nM and 
was responsive to changes in [Ca* *], induced by the addition of.Mg-ATP (O.l mM) or 
serum to medium. However, during the 15 min required for phagocytosis of seven or 
eight IgG-coated erythrocytes per macrophage Ibaded with aequorin, we measured no 
change in [Ca"*]j r Similarly,, the ligation of Fc-receptors that occurs whem macro¬ 
phages spread on immune complex-coated coverslips did' not change macrophage 
[Ca *Ih contrast, airise in [Ca * *] of macrophages w as measured dunng phagocyto¬ 
sis occurring in'a serum-free saline of pH7.85, and as a consequence of incubation 
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with quin2 A M. We estimate that had a change in [|Ca“], occurred during phagocyto¬ 
sis. aequorin would have detected a rise from 0.1 to I OpM taking place in as little as 
2 r /( of the macrophage's cytoplasmic volume. We therefore suggest that either Ca^ ‘ is 
not involved as a cytoplasmic signal for phagocytosis or that: increases in [|Ca'*]. 
during phagocytosis are confined to such small regions of cytoplasm as to be below the 
limits of detection by ourcellulhr averaging method. Our data emphasizes, moreover, 
the need for well-defined, nonperturbing conditions in such measurements of [|Ca J ']. 

McNeil, P. L., Swanson, J. A., Wright, S. D., and Taylor . D. L. 

The Journal of Cell Biology 102:1586-1592. May 1986. 

Other support: IK Si. Public Health Serv ice and the American Cancer Society. 

From the Department of Biological'Sciences, Center for Fluorescence Research in 
Biomedical Sciences. Camegie-Mellon University, Pittsburgh, 


A TRANSIENT RISE IN CYTOSOLIC CALCIUM FOLLOWS STIMULATION 
OF QUIESCENT CELLS WITH GROWTH FACTORS AND IS INH1BITABLE 
WITH PHORBOL MYRISTATE ACETATE 

We have used aequorin as an indicator for the intracellular free calcium ion 
concentration (i[Ca' *],): of Swiss 3T3 fibroblasts. Estimated [Ca* *] ; of serum-de¬ 
prived, subconfluent fibroblasts was 89 ( ±20) nM, almost twofold higher than that of 
subconfluent cells growing in serum, whose [Ca* *'], was 50 (± 19) nM. Serum, parti¬ 
ally purified platelet-derived growth factor (PDGF), and fibroblast growthi factor 
(FGF)i stimulated DNA synthesis by the serum-deprived cells, whereas epidermal 
growth factor (EGF) did not. Serum immediately and transient!^ elevated the [Ca* *]| 
of serum-deprived cells.,which reached a maximal value of5:3 pM ati 3 8 s poststimula^ 
tiom but returned to near prestimulatory levels withim 3 min. Moreover, no further 
changes in [Ca^], were observed during 12 subsequent h of continuous recording. 
PDGF produced a peak rise in {Car * ] ] to ^11.4 pM at 115 s ,after stimulations and FGF to 
^1.2 pM'at 135 s after stimulation! EGF caused no change in [Ca*"],. The primary' 
source of calcium for these transients was intracellular, since the magnitude of the 
serum-induced rise in [Ca + 4 ], w'as reduced;by only 30% in the absence of exogenous 
calcium. Phorbol 12-myristate 13-acetate (PMA) had no effect on resting [Ca t+ ], 
When,,however, quiescent cells were treated for 30 min with 100 nM PMA, serum- 
induced rises in [Ca* + ] were reduced by sevenfold. PMA did not inhibit growth 
factor-induced DNA synthesis and was by itself partially mitogenic. We suggest that if 
calcium is involved as a cytoplasmic signal for mitogenic activation of quiescent 
fibroblasts, its action is early, transient, and can be partially substituted for bv PMA. 
Activated protein,kinase C may regulate growth factor-induced increases in [Ca~ ~]i r 

McNeil, P. L., McKenna, M. P. and Taylor , D. L , 

The Journal of Cell Biology 101 : 312 - 319 , August 1985 . 

Other support; National Institutes of Health. 

Department of Biological Sciences, Center for Fluorescence Research in Biomedical 
Sciences, Camegie-Mellon, Pittsburgh. 
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HUMAN LEUKOCYTE CATHEPSIN G. SUBSITE MAPPING WITH 
4rNITROANTLIDES, CHEMICAL MODIFICATION. AND EFFECT OF 
POSSIBLE COFACTORS 

The extended substrate binding site of cathepsin G from human leukocytes has 
been mapped by using a series of peptide 4-nitroanilide substrates. The enzyme has a 
significant preference for substrates with a P, Phe over those withi the other aromatic 
amino acids Tyrand Trp. The S : subsite was mappediwith the substrates Suc-Phe-AA- 
Phe-NA where AA was 13 of the 20 amino acid residues commonly found in proteins. 
The besrresidues w£re Pro and Met. The S, subsite was mapped w'ith the sequence Suc- 
AA-Pro-Phe-NA by using 14 different amino'acid residues for AA. The two best 
residues were the isosteric Val and Thr. Nb significant improvement'in reactivity was 
obtained by extending the substrate to include seven different P 4 residues. The kinetic 
parameters for cathepsin G are significantly slbwer than those for many other senne 
proteases. Changes in the reaction conditions and addition of possible cofactors or 
ligands were in general found to have little effect on the enzymatic activity, while 
chemical modifications and proteolysis destroyed the activity of cathepsin G. Cathep¬ 
sin G hydrolyzed peptides containing model desmosine residues and prefers the hydro- 
phobic picolinoylly sine derivative over lysine by substantial margins at both the S, and 
S ; subsites but will not tolerate it at S». Substrates W'ith sequences related tothe 
cathepsin G cleavage site in angiotensin I and angiotensinogen. and the reactive site of 
arantichymotrypsin. were hydrolyzed effectively by enzyme, but with unexceptional 
rates. Our results indicate that the naturalsubstratefs): and functionCsgof cathepsin G 
still remain to be discovered. 

Tanaka. T., Mmematsu, Y., Reilly, C. F., and Travis, J. 

Biochemistry 24:2040-2047, 1985. 

From the Department'of Biochemistry , University of Georgia; Athens . 


INHIBITION OF HUMAN LEUKOCYTE ELASTASE, CATHEPSIN G. 
CHYMOTRYPSIN A Q . AND PORCINE PANCREATIC ELASTASE WITH 
SUBSTITUTED ISOBENZOFURANONES AND BENZOPYRADIONES 

Several 3-haIo-3-(l-haloalkyl)-l(3/y)-isobenzofuranones, 3-(l-haIoaIkylidene)- 
l(3//)-isobenzofuranones, and 3-bromomethyl-l//-2-benzopyran-l-ones containing 
masked halo ketone functional groupswere synthesized and tested as inhibitors of 
several serine proteases including human leukocyte (HL) elastase and'cathespin G. 
While many of the 3-halo-3-(l-haloalkyl) i l(3/y)-isobenzofuranones were quite potent 
inhibitors of the enzymes tested, the alkylideneisobenzofuranones and benzopyran-1- 
ones inhibited' poorly or not at- alL. The 3-halo-3-(l-haIbalkyl)-l(3//)dsobenzo- 
furanones decomposed rapidly upon addition to buffer to give the corresponding 
3-a]k\Tl/f-2-benzQpyran-L4(3//)-diones. The pure benzopyran-l,4-diones were ex¬ 
tremely potent inhibitors of HL elastase and chymotrypsin A Q but' did'not inactivate 
porcine pancreatic elastase or cathepsin G. Enzymes inhibited by the isobenzo- 
f'uranones and henzopyran-l,4-diones regained activity slowly upon standing or after 
dialysis (/., 2 — 5-16 h) and more rapidly in the presence of 0.5 M hydfoxyiamine, 
which indicated the presence of labile acyl moieties in the inhibited'enzyme. These 
results are consistent with a scheme in which the active site serine of the protease reacts 
with the Dct one carbonyl of these inhibitors to give astable acyl enzyme and alkylation' 
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of another active site residue by the unmasked haio ketone functionaligroup does not: 
occur. 

Hemmi. K.Hdrpen, J. W.. and Powers. J. C. (Travis:, J.) 

Biochemistn 24:1841-1848. 1985. 

Other support: National Institutes of Health. 

From the School of Chemistry. Georgiadnstitute of Technology . Atlanta. 

MAMMALLAN CHYMOTRYPSIN-LIKE ENZYMES. COMPARATIVE 
REACTIVITIES OF RAT MAST CELL PROTEASES. HUMAN AND DOG 
SKIN CHYMASLS. AND HUMAN CATHEPSIN G WITH PEPTIDE 
4-NTTROANILIQE SUBSTRATES AND WITH PEPTIDE CHLOROMETHYL 
KETONE AND SULFONYL FLUORIDE INHIBITORS 

The extended substrate binding sites of several chymotrypsin-like serine pro¬ 
teases, including rat mast cell proteases I and II (RMCPTand II. respectively) and 
human and dog skin chymases, have been investigatediby using peptide 4-nitroanilide 
substrates. In general, these enzymes preferred a P Phe residue and hydrophobic 
amino acid residues in P. and P,. A P : Pro residue was aNo found tobe quite acceptable. 
The S A subsites of these enzymes are less restrictive than the other subsites investi¬ 
gated. The substrate specificity of these enzymes, was. also: investigated by using 
substrates which contain: model desmosine residues and peptides with amino acid 
sequences of the physiologically important substrates angiotensin I and angiotensino- 
gen and a.-antichymotrypsin, the major plasma inhibitor for chymotrypsin-like en¬ 
zymes. These substrates were less.reactive than the most reactive tripeptide reported 
here, Suc-Val-Pro-Phe-NA. The thiobenzyl ester Suc-Val-Pro-Phe-SBzl was found to 
be an extremely reactive substrate for the enzymes tested and was 6-17Lfold more 
reactive than the 4-nitroanilide substrate. The four chymotrypsin-like enzymes were 
inhibited by chymostatin and N-substituted saccharin derivatives.which had A', values 
in the micromolar range. In addition, several potent peptide chloromethyl ketone and 
substituted bcnzenesulfonyl fluoride irreversible inhibitors for these enzymes, were 
discovered. The most potent sulfonvl fluoride inhibitor for RMGP L RMCP II, and 
human skin chymase, 2-(Z-NHCH;CONH)C,H J SO,F, had ^/{I]! values of 25001 
270, and 1800 M !i s. respectively. The substrates and inhibitors reported here should 
be extremely useful I in elucidating the physiological roles of these proteases. 

Powers, J. C., Tanaka. T., Harper, J. W., and Minematsu, Y. ( Travis, J.) 

Biochemistry 24:2048-2058. 19o5, 

Other support: National! Ihstitutes of Health i 

From the School of Chemistry, Georgia Institute of Technology, Atlanta. 


REACTION OF SERINE PROTEASES WITH SUBSTITUTED 

ISOCOUMARINS: DISCOVERY OF 3,4-DICHLOROISOCOUMARIN, A NEW 

GENERAL MECHANISM BASED SERINE PROTEASE INHIBITOR 

The mechanism-based inactivations of a number of serine proteases, including 
human leukocyte (HL) elastase, cathepsin G, rat mast cel ll proteases I and II, several I 
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human and bovine blood coagulation proteases, and human factor D by substituted 
isocoumarins andiphthalides which contain masked acyl chloride or anhydride moie^ 
ties, are reported, 3.4-DichIoroisocoumarin, the most potent inhibitor investigated 
here, inactivated all the serine proteases tested but did not inhibit papain, leucine 
aminopeptidase. or 3-lactama.se. 3,4-Dichloroisocoumariniwas fairly selective toward 
HL elastase (A^ / [l] = 8920 M 1 s '); the inhibited enzyme was quite stable to 
reactivation (A'*,.. = 2 x 10 5 s 1 ),white enzymes inhibited by 3-acetoxyisocoumann 
and 3.3-dichlorophthalide regained full activity upon standing. The rate of inactivation 
w as decreased dramatically in the presence of reversible inhibitors or substrates, and 
ultraviolet spectral measurements indicate that the isocoumarin ring structure is lost 
upon inactivation Chymotrypsin is totally inactivated by 1.2 equiv of 3-chioroiso* 
coumarin or 3.4-dichloroisocoumarin^ and approximately 1 equiv of protons is re¬ 
leased upon inactivation. These results indicate that these compounds react with serine 
proteases to release a reactive acyiichloride moiety which canacylate another active 
site residue. These are the first mechanisrmbased' inhibitors reported for many of the 
enzymes tested, and 3,4-dichloroisocoumarin should find wide applicability as a gen¬ 
eral serine protease inhibitor. 

Harper, J. W., Hemmi. K., and Powers.,!. C ( Travis , J.) 

B i ochem / A /n 1 24:18 31 - J 841, 1985. 

Other support: National Institutes of Health 

From the School of Chemistry , Georgia Institute of Technology , Atlanta. 


REACTION OF SERINE PROTEASES WITH SUBSTITUTED 
3*ALKOXY-4-CHLOROISOCOUMARINS AND 
3-ALKOXY-7-AMINO-4-CHLOROISOCOUMARINS: NEW REACTIVE 
MECHANISM-BASED INHIBITORS 

The time-dependent inactivation of several serine proteases including human 
leukocyte elastase, cathepsin G, rat masti cell proteases I and II, and human skin 
chymase by a number of 3-aJkoxy-4-chIoroisocoumarins, 3-alkoxy-4-chioro-7-ni- 
troisocoumarins, and 3kIkoxy-7-amino-4-chioroisocoumarins at pH 7.5 and the inac¬ 
tivation of several trypsin-like enzymes including human thrombin and factor Xlla by 
7-amino-4-chloro-3-ethoxyisocoumarin and 4-ch loro-3-ethoxy isocoumarin are re¬ 
ported: The 3-alkoxy substituent of the isocoumarin is likely interacting with the S, 
subsite of the enzy me since the most reactive inhibitor for a particular enzyme had a 3- 
subsutuem complementary to the enzyme's primary substrate specificity site (S,). 
Inactivation of several enzymes includinghuman leukocyte elastase by the 3-aJkoxy-7- 
amino-4khIbroisocoumarins is irreversible, and Jess than 3>9c activity is regained upon 
extensive dialysis of the inactivated enzyme. Addition of hydroxylamine to enzymes 
inactivated by the 3-alkoxy-7-amino-4-chloroisocoumarins results in a slow’ (r, ; > 6.7 
h) and incomplete (32—579c> regain in enzymatic activity at pH 7.5: Inactivation by the 
3-alkoxy-4-chIorois:ocoumarins and 3-aIkoxy-4-chIoro-7-nitroisocoumarins on the 
other hand is transient, andYuHenzyme activity is regained rapidly either upon stand¬ 
ing, after dialysis,or upon the addition of buffered hydroxylamine. The rate of inactji- 
vation by the substituted isocoumarins is decreased wheni substrates or reversible 
inhibitors are presentiin the incubationmixture, which indicates active site involve¬ 
ment. The inactivation rates are dependent upon the pH of the reaction mixture, the 
isocoumarimring system is opened concurrently with inactivation, and the reaction of 
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3 : alkoxy-7-ammo-4-chloroisocoumarins with porcine pancreatic elastase is shown to 
be stoichiometric. The results are consistent with a scheme where A-alkoxy^aminOr 
4-chloroisocoumanns react with the active site serine of aiserine protease to give an 
acyl enzyme in whicha reactive quinone amine methide can be released. Irreversible 
inactivation could then occur upon alkylation of amactive site nucleophile (probably 
histidine-57) by the acyli quinone imine methide., The finding that hydroxylamine 
slowIV, catalyzes partial reactivation indicates thati several inactivated enzyme species 
may exist. The 3-alkoxy-substituted 4-chloroisocoumarins and 4-chlorx>7-nitroisOr 
coumarins, are simplb acvlating agents and do not give stablb inactivated enzyme 
structures. Substituted isocournarins are some of the mostipotent inactivators reported 
for many of the enzymes tested and may be quite useful as inhibitors of proteolysis both 
in-vivo and in vitro. 

Harper. J. W.. and Powers., J. C. (Travis, J.) 

Biochemistry 24:7200^7213, 1985. 

Other support: National Institutes of Health. 

From the School of Chemistry, Georgia Institute of Technology, Atlanta. 


VARIABILITY OF FUNCTIONAL CHARACTERISTICS OF MOCK CELLS 

We measured several functional parameters of MDCK cells culturedlas monolay¬ 
ers in order to more fully characterize their ion (transport properties. Most of the present 
studieswere completed with five groups {A-E) of MDCK cells studied from passage 62 
to 78. Each group represents the same subline of MDCK cells after having been frozen, 
stored, and thawed at passage 62 or 64. The mediamtransmonolayer resistances of the 
groups were 507, 149, 284, 72. and 126 fFcnr. Addition:of amphotericin B to the 
apical solution:induced a ouabain-sensitive transepitheHaf current. The apical mem¬ 
brane voltage andi fractional resistance exhibited!a wide range of values in tw o of the 
groups studied, w ith mean values of —32 mV and 0.68;in group B and -40 mV and 
0.78 in group E. Neither apicali nor basolkteral membrane displayed significant, NV 
conductance. K conductance was present in the basolateral but not: im the apical 
membrane. Acidification ori alkahnization of the apicalisolution was dependent on the 
conditions used: to: study the cells. The 4,4'-diisothyocyano-2,2'-disulfonic stilbene 
ir’iibitediacidification (or induced alkalinization), whereas increasing ambient HCO~ 

. • ‘ocentriation lnduced'alkalinization. The results of tT^e: studies indicate quahkitively 
similar behavior between live group> of MDCK cells but significant quantitative differ- 
ences between the groups. Analysis of the variability of th. "'riMiredi parameters 
indicated that there were no differences as a function of passage huu.. . . ithih a 
group. The factors responsible for functional differences between groups are not 
known but may be related to the cell storage process. 

Husted, R. F., Welsh , A/, J. and Stokes, J. B. 

American Journal o f Physiology 250.C214-C221, 1986:. 

Other support: National Heart, Lung and Blood: Institute and the Cy stic Fibrosis 
Foundation. 

From the Laboratory of Epithelial Transport and Kidney Physiology, Department of 
internal Medicine. University of Iowa College of Medicine, Iowa City. 
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VI. Immunology and Adaptive Mechanisms 


REGULATION OF THE Fc-RECEPTOR MEDIATED RESPIRATORY BURST: 
TREATMENT OF PRIMED MURINE PERITONEAL MACROPHAGES WITH 
LIPO POLYSACCHARIDE SELECTIVELY INHIBITS H O- SECRETION 
STIMULATED BY IMMUNE COMPLEXES 

The effect of bacterial! lipopolysaccharide on the Fc-receptor-mediated! respirat 
tory burst in murine peritoneal macrophages has been examined. After treatment 
overnight with small quantities of LPS, macrophages exhibited dramatic diminution of 
their capacity to generate and secrete HXK when triggered w ith immune complexes. 
The effect of LPS treatment! was dependent on the state of macrophage functional 
activation;;only cells that were primed or fully activated in vivo or were treated with 
interferon-yin vitro were sensitive to this effect of LPS. The LPS-mediated loss of 
secretory function w as both dose and time dependent and could be reproduced w ith the 
lipid A moiety of LPS. The effect was selective for H : 0 : secretion triggered through the 
Fc receptor; the respiratory burst stimulated by phorbol diesters remained unaltered. 
Furthermore, LPS treatment did not alter either binding or ingestion of radiolabeled 
immune complexes in parallel with the change in H ; 0 : secretion, indicating that the 
suppressive effect was not due to compromised'endocytic function. These results 
indicate that LPS treatment of primed macrophages regulates the function of Fc recep¬ 
tors and may uncouple receptor occupancy from generation and secretion ofFEO : . 

Johnston; P. A , Adams,, D. O and Hamilton, T. A. 

The Journal of Immunology 135(1 ):513-518. 1985. 

Other support: U ! . S. Public Health Service. 

From the Departments of Pathology and Microbiolbgy-lmmunology . Duke University 
Medical Center, Durham, NC. 


BIOCHEMICAL MODELS OF INTERFERON-y-MEDIATED MACROPHAGE 
ACTIVATION INDEPENDENT REGULATION OF LYMPHOCYTE 
FUNCTION ASSOCIATED rvNTiGENyLF/V)-! AND I-A ANTIGEN ON 
MURINE PERITONEAL MACROPHAGES 

IFN-*y can induce the expression of both clfetss II histocompatibility antigens (la) 
and the lymphocyte function associated (LFA)-l antigen on murine peritoneal 1 macro¬ 
phages. We have examined the molecular changes which lead'to altered expression of 
these two cell surface proteins to determine whether they are regulated by similar or 
independent'mechanisms. While I-A antigen expression can be induced or enhanced 
by treatment of macrophages with either phorbol diesters and or the Ca : * ionophore 
A23187, these agents had no effect upon expression of LFA-I under similar conditions, 
Macrophages from the A/ J strain mouse exhibit a deficiency in their sensitivity to IFN- 
y w hichiis seen in our studies as an inability of IFN-yto elevate I-A antigen expression. 
However, expression of I-A could be modulated in these cells by treatment with either 
phorbol diesters or A23187. In contrast, IFN-y could induce LFA-1 antigen on A J 
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derived macrophages and this was not affected by either phorbol or A23187. Thus these 
two* antigens, despite coordinate expression in response to IFN-y in normal mouse 
strains, are clearly regulated independently . These results suggest that IFN -7 generates 
at leastitwo independent molecular events in macrophages which ultimately modulate 
the expression of cell surface proteins important to the performance of activated 
functions. 

Strassmann. G., Somers, S. D., Springer, T. A., Adams, D. O. and Hamilton, T. A. 
Cellular Immunology 97:110-120, 1986. 

Other support: U. S. Public Health Service. 

From the Departments of Pathology and Microbiology-Immunology, Duke Uhiversity 
Medical Center, Durham, NC, and the Laboratory for Membrane lmmunochemistry, 
Dana Farber Cancer Center. Harvard University Medical Center, Boston: 


LPS INDUCES ALTERED PHOSPHATE LABELING OF PROTEINS IN 
MURINE PERITONEAL MACROPHAGES 

Covalent modification of proteins via phosphorylation is a well-documented 
mechanism whereby intracellular events are controlled by external stimuli!. Treatment 
of thioglycollate-elicited, C57B1/6 murine peritoneal macrophages with nanogram 
quantities of bactenal lipopolysaceharide (LPS) consistently results in altered ,: Pi 
labeling of a specific set of proteins {e.g., proteins of 67, 37, 33, and 28 kD), as 
measured by autoradiography after SDS-polyacrylamide gel electrophoresis. Induc¬ 
tion of this pattern of phosphorylation is duplicated by the lipid A moiety of LPS. The 
LPS-stimulated changes in phosphate labeling are both dose- and time-dependent. The 
phosphorylation 1 pattern induced in macrophages by the tumor promoter phorbol 
myristic acetate, one of various pharmacologic agents tested, shows similarity to the 
pattern induced by LPS. Analysis of pp 28 and pp 37 from both LPS- and PMA-treated 
macrophagesby limited proteolysis demonstrates that these phosphoproteins are struc¬ 
turally related and that the sites of phosphorylation' are similar for both treatment 
conditions. Macrophages from the genetically LPS-unresponsive C3H/HeJ strain 
show no alteration in their pattern of phosphorylation after treatment with LPS, Control! 
macrophages, from C3H/HeN:n ice, respond to LPS in a fashion identical to that seen 
in C57B1/6 macrophages. Pret; .atment of macrophages with IFN-y potentiates thw 
effect of LPS (he., yields a level of altered phosphate labeling greater than observed 
with LPS or PMA alone). Together, the data indicate that LPS causes altered phos¬ 
phate labeling of a dbfined set of proteins, and that the circumstances of this response 
are consistent with a possible role imcoupling LPS-initiated signals to the induction of 
functional competence ini macrophages . 

Weiel, J. E., Hamilton, T. A. and Adams, D. O 

The Journal of Immunology 136(8:):3012-3018, 1986. 

Other support: US Public Health Serv ice. 

From the Departments of Pathology and Microbiology-Immunology , Duke University 
Medical Center, Durham, NC. 
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PHORBO.L ESTERS AND CALCIUM ION0PH0RE CAN PRIME MURINE 
PERITONEAL MACROPHAGES FOR TUMOR CELL DESTRUCTION 

Murine macrophages from sites ofi inflammation develop toward tumoricidali 
competence by exposure to a macrophage-activating factor such as interferon-y (IFN- 
yX To explore the biochemical transductional events initiated by IFN-y. peritoneal 
macrophages from C57BL/6J mice elicited by various sterile irritants were treated in 
vitro withitwo pharmacologic agents that mimic the action of certain second messem 
gers. Phorbol myristate acetate (PM A) and the ionophore A23187,cooperatively repro* 
duced the ability of IFN-y toprime macrophages for tumoricidal function. Neither 
agent alone w as able to prime macrophages. The two agents acted on the macrophages,, 
andi target! susceptibility, to kill! was not altered by PMA and A23187. Only active 
phorbof esters, which are known to bind and stimulate protein kinase C, were able to 
cooperate withiA23I87 to induce priming. A cell-permeable synthetic diacylglycerol 
(sn-l,2-diocianoy! glycerol) could also prime for cytolysis. In the presence of PMA, 
A23I87. and EGTA, addition of Ca*' was sufficientfor priming, whereas the addition 
of Mg 4 * was much less efficient. Priming by !FN L y, however, was not blocked by 
EGTA. Efflux of 4 Ga* 4 from preloaded cells was significantly increased by A23187 
and by IFM-y. Quin-2/AM, an intracellular chelator of Ca* * . blocked pnming by 
IFN-y. In summary , the data suggest that priming of macrophages for tumoncidal 
functionby IFN-y involves, atTeastTn pan, alterations in protein kinase C and in levels 
of intracellular Ca * 4 . 

Somers. S. D., Weiel. J. E., Hamilton. T. A., and Adams, D 0. 

TheJournal of Immunology, 136(11 ):4199-4205,, June 1, 1986. 

Other support: U. S. Public Health Service. 

Frorrrthe Department of Microbiology/Immunology, Duke University Medical Cen¬ 
ter. Durham., NC. 


EFFECTS OF BACTERIAL LIPOPOLYSACCHARIDE ON PROTEIN 
SYNTHESIS IN MURINE PERITONEAL MACROPHAGES: RELATIONSHIP 
TO ACTIVATION FOR MACROPHAGE TUMORICIDAL FUNCTION 

Early biochemical events in the response of murine "~ritoneaI macrophages to 
bacterial lipopolysaccharide (LPS) had been examined (tie.. U-4 hr after initiation of 
treatment)., At concentrations of !0 ng/ml or less. LPS stimulated the new or enhanced 
synthesis of a senes of atileast six polypeptides of 85, 80l 75. 65, 57, and 38 kD. This 
effect was dependent upon the lipid A moiety of LPS as lipid A itself could! induce the 
changes and the effect of LPS could be blocked by inclusion of poly mix in B sulfate in 
the culture medium. The effectw as specific for EPS in that other endotoxin-free agents 
knowmto alter macrophage physiology could not produce the same changes. The time 
course of LPS stimulation of macrophage protein synthesis was remarkable in that the 
synthesis of all six proteins w as transient'even in the continued presence of LPS, being 
first detected approximately I hr after exposure and no longer apparent by 8-10 hr after 
treatment was initiated. Furthermore, both pulse-chase and cumulative radiolabeling 
studies indicated that at least two of the proteins 085 and 35 kD) were shortlived and 
did not accumulate in EPS-treated cells, suggesting the possibility that they participate 
in a;regulatory rather than a functional role. Macrophage tumoricidal activation in- 
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valves cooperation in response to two independent signals; interferon gamma andLPS. 
Pretreatment of macrophages with interferon gamma increased the sensitivity of mac¬ 
rophages to UPS-stimulated protein synthesis bv one to two orders of magnitude 
documenting such cooperativity in molecular terms. The LPS-induced stimulation of 
specific protein synthesis could be reproduced by treatment of macrophages w ith heat 
killed! Listeria, monocytogenes, a gram-positive, endotoxin-negative bacterial stain 
which has been; show n to substitute effectively for, LPS in macrophage tumoricidal 
activation; Furthermore, reversible inhibition (iie., treatment with cycloheximide) of 
protein synthesis during LPS treatment abrogated the acquisition of tumoncidaf func¬ 
tion. These results identify an early biochemical response to LPS which may be a 
necessary component of the intracellular transduction of signalswhich regulate macro¬ 
phage functional development 

Hamilton^ T A.. Jansen. M. M.. Somers. S. D., and Adams, D. O 


Journal of Cellular Physioiagx 128:9-17 , 1986 
Other support: U . S . Public Health Service. 

From the Departments of Pathology and Microbiology-Immunology, Duke University 
Medical! Center. Durham. NC, 


REGULATION OF RESPIRATORY BURST IN MURINE PERITONEAL 
MACROPHAGES; DIFFERENTIAL SENSITIVITY TO PHORBOL DIESTERS 
BY MACROPHAGES IN DIFFERENT STATES OF FUNCTIONAL 
ACTIVATION 

Activation of macrophages either viyo or in v/rro can modulate the capacity, to 
generate and secrete reactive oxygen intermediates including HO and 0 ; . Thus, the 
cellular and biochemical components requisite for execution!of the respirator)' burst 
must be regulated during the activation process, In the present report, we have exarm 
ined murine peritoneal macrophages in different stages of activation for their sensitiv¬ 
ity to stimulants of respirator) burst know n tO'activate protein kinase c (j.e., phorbol 
dibutyrate or diacylglycerol). The results demonstrated that more \ ghly activated 
macrophages showedl in;addition to greater magnitude of H : 0 ; or'" production; a 
two- to fourfold greater sensitivity to these stimuli. While more active macrophages 
also exhibited a higher rate of HX> : secretion.,the time at which secretion w as measured 
did not account for or modulate the heightened sensitivity . The increased;sensitivity to 
stimulation w as dependent upon the stage of activation and not'on the agent used 1 to 
elicit the macrophages. Increased sensitivity of the more active macrophage popula¬ 
tions was also seen when physiologic stimuli (i.e., insoluble immune complexes or 
unopsonized;zymosan)were used. These findmgsindicate that;macrophage activation 
of H O : secretion modulates the sensitivity tO'stimulation such that more HO : is 
produced in a shorter time and at a lower concentration of stimulus, thereby heighten¬ 
ing the inflammatory response in several! independent ways. Because al 11 the stimuli! 
employed in the present;study have in common the ability toaetivate protein kinase c 
(either directly or indirectly), the data also; suggest that this form of macrophage 
activation may involve, at least in part, modulhtiomof the stimultis-response coupling 
mechanism which utilize this enzyme. 
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Johnston, P. A., Adams. D. 0 and Hamilton, T. A. 

Cellular Immunology 100:400-410, 1986. 
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TREATMENT OF MURINE PERITONEAL MACROPHAGES WITH 
BACTERIAL LIPOPOLYSACCHARIDE ALTERS EXPRESSION OF c-FOS 
AND c-MYC ONCOGENES 

Expression of the c-fos, c-myc, and c-fms proto-oncogenes has been studied in 
thiogiycoilate-elicited murine peritoneal macrophages after exposure to lipopolysac- 
charide (LPSh After incubation with LPS (20 ng/ml), a transient and rapid induction 
of the expression of c-fos and c-myc oncogenes could be observed, whereas the RNA 
levels for c-fms were not affected: Treatment with lipid A, the active moiety of the LPS 
molecule, increased the c-fos andic-myc expression to a comparable degree. Similar 
induction of c-fos and c-myc was observed after treatment with phorbol myristate 
acetate, suggesting that this effect of LPS on murine macrophages might be mediated 
through stimulatiomof protein kinase C. Under similar expenmental conditions, LPS 
treatment of macrophages did not trigger DNA synthesis. Treatment with LPS blocked 
DNA synthesis in macrophages treated with L cell-conditioned medium containing 
colony-stimulating factor. Thus changes.in c-fos and c-myc expression may be ele¬ 
ments, in the complex series of biochemical! events that'contribute to macrophage 
activation and are not necessarily related to induction or priming for cellular prolifera¬ 
tion. 

Introna, M., Hamilton. T, A., Kaufman, R. E., and Adams, D O 
The Journal of Immunology 137 (&):27l 1-2715, October 15, 1986. 

From the Department of Pathology, Duke University Medical Center, Durham, NC. 


ANALYSIS OF DEFICIENCIES IN IFN-y-MEDIATED PRIMING FOR TUMOR 
CYTOTOXICITY IN PERITONEAL MACROPHAGES FROM A/J MICE 

The functional and biochemical responses of macrophages derived from the A/J 
mouse strain to IEN'-y, have been studied. As compared to macrophages obtained from 
C57BL/6 strain mice, cells from mice of the A/J strain are deficient in their response to 
IFN-y for acquisition of tumoricidal competence. This deficiency was not due to 
reduced expression of surface receptors for IFN L y or to altered affinity of the receptor 
for its ligand. IFN-y recently has been shown to enhance the potential activity of 
protein ikinase C (PKc)and.to modulate the efflux of intracellular Ca : * in macrophages 
from C57BL/6 mice . Neither of these two biochemical changes w’as induced in macro¬ 
phages derived from A/J mice. Functional competence couidl however, be pharmaco¬ 
logically induced in both C57BL/6- and A/J-derived macrophages by combined treat¬ 
ment with an ionophore plus phorbol myristic acetate, whichiincrease intracellular 
Ca" and stimulate PKc, respectively . Although the exact nature of the deficit in A/J 
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strain mice has not been defined, the present findings indicate that it lies between the 
expression of receptor and the modulation;of PKc activity and Ca : ' levels. Further¬ 
more. the data provide support for the notion that these moleculkr changes are impor¬ 
tant components of the stimulus-response coupling process in IFN-y-mediated activa¬ 
tion of macrophages. 

Hamilton, T. A., Somers, S. D , Becton. D. L , and Adams, D. O. 

The Journal of Immunology D7(10):3367-3371, November 15, 1986. 

Other support: U. S. Public Health Service, Eli Lilly Research Laboratories and the 
Elsa V. Pardee Foundation. 

From the Departments of Pathology and Microbiology-Immunology, Duke University 
Medical Center, Durham, NC. 


VIRAL INFECTION OF VASCULAR ENDOTHELIAL CELLS ALTERS 
PRODUCTION OF COLON-STIMULATING ACTIVITY 

Viral infections in humans are frequently associated with granulocytopenia and/¬ 
or granulocytosis Such changes in myelopoiesis could result from; infection of the 
granulocyte-macrophage colony-forming cell (CFC-GM) or changes in the production 
ofcolony-stimulating activity (CSA). EndothellallceJls are a known source of CSA and 
may be transiently or persistently infected during a number of viral infections, includ¬ 
ing infection with herpes simplex virus type I (HSV-Ii) and measles virus. Therefore, 
we examined the effect of endothelial cell infection! with these two viruses, on the 
productiomofiCSA. Uninfected passaged endothelial cells produce CSA when stimu¬ 
lated by the continual presence of a factor present in medium conditioned by peripheral 
blood monocytes (MCM). Within 4 hnof infection with HSV-I, endothelial cells no 
longer produced CSA in response to MCM. In contrast, measles virus infection in¬ 
duced CSA production by passaged endothelial cells even in the absence of MCM. 
Measles virus-induced CSA production w'as maximal at 24 h and required the presence 
of live virus w ithin the endothelial celL. The effects of HSV-I and measles virus on 
CSA production were not dependent on alterations in the production of a- or 7 ,- 
interferon by the infected endothelial cells. Infection with HSV-H did not'stimulate 
endothelial cells to release any detectable interferoni In contrast , the supernatants of 
the measles-infected cells contained only ^-interferon, a known inhibitor of CFC-GM 
development. These studies suggest that CSA production by endothelial cellLis di¬ 
rectly altered by infection with HSV-I and measles virus. An alteration in CSA produc¬ 
tion might contribute to changes in myelbpoiesis that frequently accompany viral 
infection in humans. 

Gersoni S. L., Friedman, H. M., and Cines v D. B. 

Journal of Clinical Investigation 76:1382-1390 ,. 1985. 

Other support: National Institutes of Health and the Sohio Foundation. 

From the Division of Hematology-Oncology. University Hospital^ of Cleveland, 
Cleveland, OH; and the Divisions of Infectious Diseases and Hematology-Oncology, 
Hospital of the University of Pennsylvania, Philadelphia. 
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ANTIBODY AND IMMUNE COMPLEXES INDUCE TISSUE FACTOR 
PRODUCTION BY HUMAN ENDOTHELIAL CELLS 


Patients with systemic lupus erythematosus (SLE) have an increased incidence of 
arterial andivenous thromboses. The mechanism by which thromboses develop in these 
patients is unknown. We had previously observed that'the sera of patients with i SLE 
contain antibodies and immune complexes that can bindito endothelial cells. Because 
endothelial cells can;synthesize tissue factor, a potent activator of coagulation, we 
studied the effect of IgG complexes and sera from patients w r ith SLE on the production 
of tissue factor by these cells, Human umbilical venous endothelial cells incubated 
with heat-aggregated IgG (HA-IgG) (0.5 to 4.0 mg) elaborate procoagulant activity in 
a dose-dependent manner. All procoagulant activity was found in the paniculate cell 
fraction, and none was secreted into the medium. Maximum expression of procoagu¬ 
lant activity required 6 to 8 hr, and its production was totally inhibited by the addition 
of cyclohexamide or actinomycin D. The presence of gel-filtered platelets augmented 
production of procoagulant activity by endothelial cells stimulated by HA-IgG. Endo¬ 
thelial cell procoagulant activity was not inactivated by diisofluoropropylphosphate, 
required the presence of Factor VIJ for its expression, and was neutralized by a specific 
anti-tissue factor antibody. Endothelial cells incubated with sera from 14 of 16 patients: 
with SLE produced increased amounts of tissue factor compared w ith 21 normal sera ( p 
<0.025)i Fractions of two SLE sera containing monomeric IgG, IgA, or IgMi, as w ell 
as fractions containing IgG complexes, each stimulated endothelial ceils to produce 
more tissue factor; thanisimilar fractions prepared from two normal sera. These studies 
demonstrate that endothelial cells will produce the procoagulant tissue factor after 
exposure to anti-endothelial cell antibodies or IgG-containing immune complexes. The 
production of tissue factor by endotheliall cells at sites of immune vascular injury may 
play a role in the development of thromboses in patients w ith SLE. 

Tannenbaum. S'. H„ Finko, R., and Cines> D. B. 

The Journal of Immunology 137(5): 1532-1537, 1986. 

Other support: National Institutes of Health. 
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ANTIGENIC ANALYSIS OF HEMATOPOIESIS. V CHARACTERIZATION OF 
Mv-IO ANTIGEN EXPRESSION BY NORMAL LYMPHOHEMATOPOIETIC 
PROGENITOR 

The My-IO glycoprotein is an hematopoietic cell surface antigen expressed'speci- 
fically, by undifferentiated (blkst) cells, constituting I9r-49c of normal adult bone 
marrow leukocytes. We used several immunological and in vitro culture methods to 
analyze the expression of this unique antigen on a variety of lymphohematopoietic 
progenitor cellk. Colony-forming cells. (CFC) for granulocyte-monocyte colonies 
(CFC-GM) and erythroid colonies (BFU-E) were predominant!) My-10 positive. CFC 
w ith higher proliferative potential were more strongly My-10 positive than CFC w ith 
lower proliferative potential, and those for mixed-lineage and blast cell colonies w ere 
even more uniformly My-10 positive. Cells maintaining CFC-GM'number in short¬ 
term mamm' culture (pre-CFC) were found to be My-10 positive, as were:lymphoid 
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precursors defined by their content: of intranuclear terminal deoxynucleotidyl trans¬ 
ferase. More mature erythroid! precursors (CFU-E) were heterogeneous for antigen 
expression and lost.M\-10 antigen progressively,,in parallel with'advancing matura^ 
tional stage. The My-10 antigen permits rapid identification, and'purification of hemato¬ 
poietic progenitor cells for further study or potential clinical application. The disap¬ 
pearance of the My-10 antigen, moreover, may. be a probe for differentiation-linked 
cellular; events. 

Strauss, L. C.. Rowley, S. D., La Russo, V. F., Sharkis, S. J.., Stuarti, R K., and 
Civih, C. I. 

Experimental Hematology 14:878-886, 1986., 
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SIALYLATED GLYCOLIPID ANTIGENS ON HUMAN LEUKEMIC 
CELL LINES 

Many granulocyte-specific mouse monoclonallantibodies recognize the carbohy¬ 
drate sequence 3-fucosyIlactosamine. Gaipi-4[!Fucal-3]GlcNAc, which occurs, in 
cell-surface g!\colipids and'glycoproteins. In generall. these antibodies bind to blast 
cells from most patients.w ith acute myeloblastic leukemia, but not to those with acute 
lymphocytic leukemia. Neuraminidase treatment, however, increases exposure of this, 
antigen on bothnnyeloid and lymphoid cells. In the present study, the giycolipids from' 
13 lymphoid and nonlymphoid human cell lines were examined for the presence of 
unsialylated and sialylated 3-fucosyllactosamine sequences using a thintlayer chroma¬ 
tography immunostaining method. Nine of the cell lines were also tested!by indirect 
immunofluorescence both before and after neuraminidase treatment. None of: the six. 
B-cell and T-cell lines had detectable neutral or sialylated! glycolipid antigen. In 
contrast, six out of seven and five out of seven nonlymphoid cell.lines had neutral and 
sialylated glycolipid antigens, respectively. These results agreed,, im general,with: 
those found by indirect immunofluorescence. They alsoTepresent the first direct dem¬ 
onstration of these sialylated giycolipids on human leukemic cells. Thus, in some cases 
increased antibody binding to neuraminidase-treated cells can be explained by the 
pi l... w.. : r : glycolipid antigen. 

Spitalnik, S. L., Spitalnik, P. F., Civirn C. /., Ball, E. D., Schwartz, J. F., and 
Ginsburg. V. 

Experimental Hematology 14:643-647, 1986: 
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IN VITRO RELEASE OF q -ACID GLYCOPROTEIN RNA SEQUENCES 
SHOWS FIDELITY WITH THE ACUTE PHASE RESPONSE IX VIVO 

The acute phase reaction of rat liver to subcutaneous turpentine challenge results 
ima 20- to 100-fold increase in a,-acid glycoprotein (dAGP) mRNA. We utilized this 
response to establish conditions appropriate for study of RNA transport in vitro using 
hybridization with ,: P-Iabeled exon and intron aAGP sequences. Contamination of 
nuclear preparations by membrane-absorbed cytoplasmic RNA was eliminated by 
detergent-rinsing. The in vitro incubation conditions that 1 most reflected the in vivo 
state required 1 RNase inhibitor (punfied from placenta), polyvinylpyrrolidone to pre¬ 
vent'nuclear swelling, and addition of ATP. Uhder these circumstances, aAGP se¬ 
quences were transported only from turpentine-stimulated preparations, were found 
only in poIy(A)4 RNA, and were the same size as authentic cytoplasmic mRNA. 
Omission'.of polyvinylpyrrolidone resulted in release of some aAGP sequences in 
smaller, more heterogeneous poly(A) RNA, and leakage of some aAGP sequences 
W'as observed frorm control preparations* Omission of ATP resulted in restriction of 
mature aAGP mRNA to the nucleus* In contrast to aAGP mRNA, transport of al¬ 
bumin mRNA was decreased 3-4X in turpentine-treated preparations* The largest 
aAGP intron was not found in RNA transported from treated' nuclei in complete 
medium. The iniron-containing fragments remained in'the nucleus, largely in poly- 
(A) RNA of a size consistent w ith free intron. Some hybridization of intron sequences 
was. observed with cytoplasmic and nuclear membrane-associated poly (A) + RNA 
preparations which may represent 3'-processing catabolites; leakage of these se¬ 
quences was considerably greater in the absence of PVP. On the basis of densitometric 
estimates, a 5-fold increase in the amount of aAGP exon sequences was observed in 
nuclear RNA, comparing treated with control animals, but transport'of aAGP exon 
sequences was detectable only from treated nuclei, indicating at least a 5CEfold increase 
in abundance of aAGP sequences:.. This suggests that a: selective gating mechanism 
may be operative at the level of posttranscriptional nucleocytophsmic transport'during 
induction of aAGP in the acute phase response. 

Clawson , G . A. et ah 

Molecular Biology Reproduction 11:163-172, 1986. 

Other support: National Institutes of Health and the Academic Senate,.University of 
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M\ PEPTIDE INDUCES ANTIBODIES TO A COMMON IMMUNOGLOBULIN 
DETERMINANT AS DETECTED BY CELL-BINDING ANALYSIS 

In order to more accurately determine the distribution of antigenic determinants 
detected by antisera to. hyperv.ariable-region and JH, peptides, we measured'the fre¬ 
quency of lymphocytes Stained with these sera by flow cytometry . None of the sera 
specific for HV1, HV2 or HV3 peptides stained significant numbers of lymphocytes, 
but those specific for JH, reacted w ith nearly all B-ceils* 

Seiden, M. V., Srouji, A., Clevinger, B., and Davie, J. M. 

Molecular Immunology 23(2):125-129, 1986. 
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EFFECT OF HUMAN SERUM AND SOME OF ITS COMPONENTS ON 
NEUTROPHIL ADHERENCE AND MIGRATION ACROSS AN EPITHELIUM 

The effect of human serum and some of its components on the process of transe- 
pitheliaF migration of human neutrophils was investigated in an in vitro system. 109c 
autolbgous scrum'caused an increase in neutrophiliadherence to and'migration across 
canine kidney epithelialicells. This increase in neutrophil binding also occurred if the 
epithelium but not the neutrophils had been pre incubated with serurm The binding was 
lost!if the serum was either preabsorbed over the kidney epithelium before use or heat 
inactivated Indirect immunofluorescence studies indicated that IgG, IgM, and a com¬ 
ponent of C3 bound to the epithelial surface, w-hereas IgA. IgE, or C5a were not 
detectable. The majority of epithelial Icells were immunofluorescent, however epithe- 
lial cells with varying degrees of reactivity w'ere also apparent and —5 9 of the epithe¬ 
lial cells did not bind IgG . IgM , and C3. When epitheliawere simultaneously tested for, 
the presence of either IgG, IgM, or C3, and bound neutrophils, the few epithelial cells 
which did not hind IgG or IgM also did not bind C3: or neutrophils. Studies with 
monoclonaliantibodies against Fc and C3 receptors indicate that neutrophil adherence 
to the epithelial surface was mediated predominately by the receptors for C3b and 
C3bi. In response to a chemotactic gradient, bound neutrophils were able to detach and 
migrate across the epitheliumi A separate heat-stable factor(:s):in serum was ablb to 
increase neutrophil migration across the epithelial monolayer. This factor acted inde¬ 
pendently of the factors which caused the increase inmeutrophil binding as the increase 
in neutrophil migration also occurred under conditions (preabsorption over the kidney 
epithelium or heat inactivation) that prevented the increase in neutrophil binding. The 
increase inmeutrophil migration may be caused by the permeability-increasing proper¬ 
ties of this factor as both serum and heat-inactivated serum lowered the transepithelial 
electrical resistance an average of 38 and 3 59c, respectively, in 40 min. Upon removal 
ofserum or heat-inactivated serum, the resistance relumed 100 and 819c, respectively, 
in 5 h. 

Cramer., E. B. ,,et al. 

The Journal of Cell Biology 102:1868-1877, 1986. 
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ALL HUMAN MONOCYTES HAVE THE CAPABILITY OF EXPRESSING 
HLA-DQAND HLA-DP MOLECULES UPON STIMULATION WITH 
INTERFERON^ 

We have simultaneously studied expression of all three classes of human la 
(HLA-DR, DP, and DQron normal human B cellk and monocytes by using two-color 
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immunofluorescence and flow cytometry. Expression was investigated on freshly 
isoiatedicells and after incubation of cells for 48'and 96 hrin interferomy (IFN-y)[ All 
freshly isolated B cells express high levels of DR, DQ, andDP: and'these levels are 
unchanged bv incubation with IFN-y for 48 hrandi96 hr. In contrast, freshly isolated 
monocytes are on the average 91ft DR^, 32ft DQ , and 15ft DP'. Incubation with 
IFN L y increases la expression on M<t> to 98ft DR*, 75ft DQ, and 58ft DP' at 48 hr, 
w ith virtually all cells becoming positive for all three la antigens at 96 hr. Furthermore, 
after the 96^hr incubation, antigen density increases 10-fold for DR., 15-fold for DQ. 
and 15-fold for DP in monocytes to reach levels of expression comparable with B cells. 
These studies demonstrate that all peripheral blood monocytes have the capacity to 
become HLA-DQ and HLA-DP positive; IFN-y regulates expression of all three 
classes of humam la in monocytes; and IFN-y does not significantly modulate la 
expression in B cells, 

Gonwa, T. A.. Frost, J. P and Karr, R. W. 

The Journal of Immunology 137(2):l-6, 1986. 

Other support: The Veterans Administration. 
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GAMMA INTERFERON AND 5-AZACYTIDINE CAUSE TRANSCRIPTIONAL 
ELEVATION OF CLASS I MAJOR HISTOCOMPATIBILITY COMPLEX GENE 
EXPRESSION IN K562 LEUKEMIA CELLS IN THE ABSENCE OF 
DIFFERENTIATION 

We studied the effects of gamma interferon (IFN-y) on HLA class I gene expres¬ 
sion, differentiation, and proliferative capacity of K562 human leukemia cells. In the 
uninduced state, K562 cells show little or no class I gene expression but; actively 
express the erythroid-specific y-g!obin gene as well as genes associated with cell 
proliferation, including the transferrin receptor, c-myr, andia-actin genes. At both the 
surface protein and mRNA levels, IFN-y induces class I andfk-microglobulin gene 
expression, but does not alter the expression of the y-globin, transferrin receptor, c- 
myc\ or a-actin genes. A lOTold maximal induction of both class I surface proteimand 
mRNA occurs at 48 h and is reversible upon withdrawal of IFN^y from the culture 
medium. In vitro nuclear rumon transcnption as says were performed to directly estab¬ 
lish that IFN-y, exerts an early effect at the level of transcription, with maximal 
transcription rates occurring wdthin 4 h. The difference between the time course of 
transcription induction andithat of mRNA accumulation suggests that the regulation of 
class i gene expression in this human leukemic cell line also involves posttranscnp- 
tional mechanisms. Measurements of cell proliferation rates and cell cycle distribu¬ 
tion, as well as the reversibility of the effects of IFN-y, demonstrate that the selective 
inductiomof class I genes in these cells occurs in the absence of differentiation. 

Chen, E., Karr, R VV\, Frost, J. P., Gonwa, T. A., and Ginder, G. D. 

Molecular and Cellular Biology 6(5); 1698-1705, 1986. 
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TOWARDS A UNIFIED THEORY OF IMMUNOGLOBULIN 
STRUCTURE-FUNCTION RELATIONS 

The network theory (Jeme 1974) of immune regulation requires selection, of 
binding sites against binding sites. It is difficult to reconcile this axiom with the concept 
of a series of antibodies im which the binding sites are all composed of interacting 
residues recessed in a pocket. In this review, we address the structural andlfunctional 
specialization of the antibody molecule from the point of view that there is overlap 
betweeniidiotypic and paratopic repertoires. This overlap leads to the introduction of 
multipotentiality at the lbvel of the immunoglobulin itself while still! adhering to the 
clonal selection theory (Burnet 1959);. The possible absence of distinction between 
CDR andiidiotope determining regions (IDR) suggests a unified concept of lg structure 
whichi interacts w ith antigens and idiotopes in the immune network. We call this 
concept the Variable Surface Recognition Model. Herein we draw 1 upon information 
about the antigenic structure of proteins, the biological response to these antigenic 
structures, structural principles to which proteins adhere, anti-idiotypic and!synthetic 
peptide experiments and the structural characteristics of immunoglbbulins to justify 
such a unified'concept. 

Kieber-Emmons, T. and Kohler , H 

Immunological Reviews 90 . 29-48. 1986. 
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IMMUNOGLOBULIN WITH;COMPLEMENTARY PARATOPE AND 
IDIOTOPE 

A hybridoma antibody (1IE7-1) was isolated from a myeloma fusion with nuimt 
B A LB c immunized against the T15 idiotype. Thi* lgM antibody exhibited a dual 
specificity, binding both to PC and to anti-PC antibodies from two idiotype families. 

.nding to PC and anti-PC antibodies.are completely inhibited by PC analogs Further¬ 
more. the hybridoma antibody binds to itself. Self-binding is also inhibited by PC 
analogs. From these data, we suggest that 11E7-Iihybridbma antibody k<_: - n PC-specific 
paratope site, and at the same time expresses the internal PC antigenidiotopc. i tie term 
autobody is proposed to signify its self-binding and potential role in autoimmunity, 
Autobodies may have a unique role in the network of immune system . Furthermore, it 
may be a model for designing idiotype vaccines. 

Kang, C.-Y and Kohler, H. 

Journal'of Experimental, Medicine 163:787-796, 1986. 
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IDIOTOPE ANTIGENS (Ab2a AND Ab2p ) CAN INDUCE IN VITRO B CELL 
PROLIFERATION AND ANTIBODY PRODUCTION 


We previously showed that immunizatiomof various strains of mice with three 
types of antigen—PC-Hy (nominal antigen). F6*Hy (Ab2a-Hv). andi4CH-Hy (Ab2fJ- 
Hy H—induces a differential PC-specific. Tl5-Id' antibody response. In this report, the 
in vitro phosphor),Itrholine (PO-specific B cell responses induced by these three anti¬ 
gens were studied. A hemocyanin-specific Ibng-term T helper cell line was used to 
provide help for primary and secondary' in vitro T cellrdependenrB celliresponses. At 
low doses.(0.005 to0.5 pg/ml)of antigen, a significant increase in the proliferation of 
PC-OVA-primed BALB/c B cells was observed with Ab2*Hv or PC-Hy conjugate, 
but not'unconjugate, antigens. Similar low’ doses of antigen could stimulate naive B 
cells to secrete IgM and stimulate PC-OVA- or 4Cll-Hy-primed B cells to secret IgM 
andlgG] anti-PC antibodies. The percentage of T15-Id of the PC-specific antibodies 
produced in the in vitro T-B culture was found to be less dominant thamthat produced: 
by in vivo immunization, suggesting that certain regulatory mechanisms occur in the in 
vivo environment that may help to maintain the Tl5-Iddominance. Taken together, our 
in vivo and'in vitro results, indicate that idiot ope antigens can function like nominal 
antigens to induce antigen-specific B cell 1 responses. The mechanisms of thymic- 
dependent B cell activation induced by idiotope and nominal antigen are similar in that 
the T-B interaction is MHC-restricted and requires cognate recognition 

Huang, L-H., Ward; R E. and Kohler . H. 

The Journal of Immunology 137(3) : 770-776. August 1, 1986 . 
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TUMOR-SPECIFIC IDIOTYPE VACCINES: I. GENERATION AND 
CHARACTERIZATION OF INTERNAL IMAGE TUMOR ANTIGEN 

The concept of idiotype vaccines against tumorrassociated antigens (TAA) was 
tested Lithe DBA/2 L12I0 lymphoma subiine, L12107GZL. Moncxlonal antibodies 
against a TAA that cross-re acts with the envelope glycoprotein gp52 of the mammary 
tumor virus w ere used to make hybridoma anti-idiotype antibodies (Ab2 ). In this report 
we describe the characterization of monoclonal anti-idiotypic antibodies against the 
combining site of! 11C1 (Abli^ U,..h recognizcs.a shared determinant of gp52 of mouse 
mammary tumor virus (MMTV) and the TAA of L1210 GZL. Hybridomas expressing 
the internal image of gp52 were screened by an idiotype inhibition assay. Mice sensi¬ 
tized with radiated L1210/GZL cells produced specific delayed:type hypersensitivity 
(DTH) against the Ab2 hybridoma. Five Ab2 hybridomas were selected and w ere used 
to immunize DBA/2 mice. Such immunized animals showed'specific DTH reaction 
against a challenge with the L12I0/GZL tumor cells. Similar results were obtained in 
mice immunized with purified Ab2. Fluorescence-activated cell sorter analysis dem¬ 
onstrated that fluorescence staining of L1210/GZL cells by 11C1 can be completely 
inhibited w ithipreabsorption on Ab2 hybridoma cells. Mice immunized w ith 2F10 and 
3A4 coupled to keyhole limpet hemocyanin (KLH) contained antibodies binding to 
MMTV But only in mice immunized w ith 2F1Q-RLH! was significant inhibition of 
L1210/GZL tumor growth observed. Collectively, these results indicate that certain 
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antEidiotypic antibodies can mimic the MMTV gp52 antigen, as well as the gp52-like 
epitope expressed on the L1210 GZL tumor cells. These properties of anti L idiotypic 
antibodies mimicking TAA could be explbitedifor making idiotype vaccines against 
tumors. 

Raychaudhuni. S... Saeki, Y., Fuji. H., and Kohler, H 

The Journal of Immunology 137 ( 5): 1743-1749, 1986. 
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CIGARETTE SMOKING AND BRONCHOALVEOLAR T-CELL 
POPULATIONS IN: SARCOIDOSIS 

Pultnonary physicians must' often deal with patients, including patients w ith 
sarcoidosis, who smoke cigarettes. Since changes in local pulmonary immune function 
have been Associated with'both sarcoidosis and cigarette smoking, it is important to 
distinguish which of these immunological changes in the lungs are due to the disease, 
which are due to cigarette smoking, and! which, perhaps, are due to both. 

Abnormally large numbers of helper thymus^denved (TFlymphocytes are found 
in fluids recovered by bronchoalveolar lavage (BAL) from patients with sarcoidosis. 
By contrast, normal numbers of lymphocytes are found in BAL fluids fromi normal 
cigarette smokers, and lower than normal percentages of the cells imthese fluids are 
lymphocytes. The effects of smoking on T lymphocyte subpopulations in normal 
cigarette smokers and! on those in patients with*sarcoidosis, however, have not been 
thoroughly characterized. 

The purposes of this study, therefore, were I ) to determine the effects of smoking 
on T lymphocyte subpopulations in BAL fluids from healthy normal volunteers (“nor¬ 
mals’’) and on those in BAL fluids from patients with sarcoidosis (“sarcoids"), and 2) 
to determine whether comparisons of the T lymphocyte subpopulations of normals and 
those of sarcoids revealed any effects of cigarette smoking. 

Lawrence, E C . et al : 

Annals of the New York Academy of In ences 465:657-664, June 6,, 1986. 
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IMMUNOCHEMICAL AND PHARMACOLOGICAL DISTINCTIONS 
BETWEEN CURAREMIMETIC NEUROTOXIN BINDING SITES OF 
CENTRAL AUTONOMIC, AND PERIPHERAL ORIGIN 

Comparative pharmacological and immunochemical studies were conducted on 
a-bungarotoxin binding sites from rat brain or muscle, Torpedo electric tissue, or the 
TE67.I or PC12 clbnal cell lines. Characteristic distinctions were observed in the 
pharmacological profile of drugs: competing for toxin'binding to different tissues. 
Differences alsow’ere foundJmthe proportion of toxin binding sites (membrane-boundi 


153 


^ n o pn 4- o^ 

J 


Source: https://www.industrydocuments.ucsf.edu/docs/gqxkOOOO 



on detergent-solubilized)' that are immunologicalJy reactive with either monoclonal 
antibodies directed against nicotinic acetylcholine receptors from the electric organ of 
Torpedo' or polyclonal antisera raised against nicotinic receptors from the electric 
organ of Electrophorus . These results suggest thati toxin binding sites are structurally 
heterogeneous. Structural heterogeneity of nicotinic acetylcholine receptors, neuro¬ 
toxin binding sites, or both, may contribute to the manifestation of nicotinic receptor 
functional heterogeneity and may explain the apparent discrepancy at: some sites be¬ 
tween toxin binding activity and toxin functional potency. 

Lukas, R. J. 

Proceedings of the National Academy of Sciences, USA 83:5741-5745, August' 1986. 
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IN VITRO T CELL MEDIATED KILLING OF PSEUDOMONAS AERUGINOSA: 

II. THE ROLE OF MACROPHAGES AND T CELL KILLING 

T lymphocytes from immune mice can adoptively transfer protection against 
infection with the extracellular Gram-negative bacterium Pseudomonas aeruginosa to 
nonimmune recipients, and in vitro, immune T cells are able to kill these bacteria. 
Earlier studies indicated that this killing is mediated by a bactericidal lymphokine. 
Those studies also showed that macrophages enhance this in vitro T cell killing burdo 
not directly participate in the bacterial killing, nor do macrophages function to present 
antigen to T cells. The current studies demonstrate that the ability of macrophages to 
enhance T cell killing can be replaced by macrophage culture supernatants or by 
purified recombinant interleukin 1 (IL 1). In addition, the macrophage supernatant- 
induced enhancement can also be blocked by antibody to purified IL 1. These studies 
alsodemonstrate that the T cell subset that'serves as the final effector cell in the killing 
process is the Lyt-L, 2,3 \ I L J/ phenotype. 

Markliam R: B., et al. 

The Journal of Immunology 134(6):4112-4117’ June 1985. 
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IN VITRO T CELL-MEDIATED KILLING OF PSEUDOMONAS AERUGINOSA 
113. THE ROLE OF SUPPRESSOR T CELLS IN NONRESPONDER MICE 

T lymphocytes from: immune BALB/c mice can adoptively transfer protection 
against infection with the extracellular Gram-negative bacterium Pseudomonas aeru¬ 
ginosa to nonimmune recipients, and in vitro, immune T cells are able to kill these 
bacterial Earlier studies indicated that this killing is mediated by a bactericidal Ivmpho- 
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kine. The current studies demonstrate that T cells from immunized CB.20 mice, a 
strain congenic with, BALB-'t, fail to kill \ Pseudomonas aeruginosa \n vitro. This 
nonresponsiveness is attributable to the activity of suppressor T cells,of the Lyt-1 . 
2.3%.IkJ* phenotype. CB.20mice are known!to differ from BALB c mice only at a 
single locus, whichiincludes the Igh-1 allotype C H genes. These results suggest a critical 
role for this locus or closely linked genes in the control of T cell killing of this 
extracellular bacterium. 

Powderly, W G., Pier. G. B. and Markham , R. B. 

The Journal of Immunology 136(il):299 i 303 ; January- 1, 1986. 
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T LYMPHOCYTE-MEDIATED PROTECTION AGAINST PSEUDOMONAS 
AERUGINOSA INFECTION: IN GRANULOCYTOPENIC MICE 

B ALB c mice immunized with Pseudomonas aeruginosa immunotype 1 polysac¬ 
charide develop protective T cell immunity to bacterial challenge. In vitro, T cells from 
immunized mice kill P. aeruginosa by production of a bactericidal Ivmphokine. The 
present study demonstrates that adoptive transfer of T cells from immunized BALB/C 
mice to granulocytopenic mice resulted in 97% survival on challenge withi/L aeru¬ 
ginosa, compared with 17% surv ival with adoptive transfer of T cells from nonimmune 
BALB/c mice. This protection is specifically elicited by reexposure to the original 
immunizing antigen; adoptive recipients cannot withstand challenge with immunotype 
3 P. aeruginosa. However, the adoptive recipients do survive simultaneous infection 
with both P. aeruginosa immunotypes 1 and 3. Adoptive transfer of T cellkfrom the 
congenic CB.20 mice, which are unable to kill P. aeruginosa in vitro, provides only 
20T protection to granulocytopenic mice. These studies indicate that transfer of spe¬ 
cific immune T lymphocytes can significantly enhance the resistance to P. aeruginosa 
infection imgranulocytopenic mice. 

Powderly, W G , Pier, G. B. and Markham , R. B. 

Journal of Clinical Investigation 78:375-380' August: 1986., 

Other support: National Institutes of Health. 

Fronuthe Departments of Medicine and of Microbiology and Immunology, Washing¬ 
ton Uhiversity School of Medicine, and the Jewish Hospital at Washington Uhiversity 
Medical Center, Stl Louis. 


IN VITRO T CELL-MEDIATED KILLING OF PSEUDOMONAS AERUGINOSA: 
IV. NONRESPONSIVENESS IN!POLYSACCHARIDE-IMMUNIZED BALB/c 
MICE IS ATTRIBUTABLE TO VINBLASTINE-SENSITIVE SUPPRESSOR 
T CELLS 

We reported previously that BALB/c mice immunized! with a polysaccharide 
(PS) antigen isolated from immunotype 1 Pseudomonas aeruginosa, andi vinblastine 
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sulfate develop T cell-mediated protective immunity,.despite their failUre to produce 
specific antibody. In vitro ; Lyt-1',2*, I-J* T cells from vinblastine* and PS-immu¬ 
nized mice kill P. aeruginosa by secretion of a bactericidal lymphokine. BALB/c mice 
immunized with PS alone generate neither protective antibodies nor a protective T cell 
response. The current studies indicate that Tcells from mice immunized with PS alone 
significantly suppress the bactericidal activity of T ceils from mice immunized'with 
vinblastine and PS The suppressor T cells are of the same Lyt-1 ,2", I-J' phenotype 
as the bactericidal T cellb. Suppression! is mediated by a soluble product of these 
suppressor T cells which both inhibits T cell proliferation and interferes with the 
production or release of the bactericidal lymphokine. Cyclophosphamide,, used in 
other systems to remove suppressor T cells, fails to enhance bacterial killing and does 
not inhibit suppressor cell activity. These studies indicate that immunization 1 with PS 
elicits responses in two functionally distinct subgroups of Lyt-1' ,2 *, 1-J* T cells, and 
that these cells are distinguishable by their sensitivity to vinbl&stine sulfate. 

Powderly, W. G., Pier. G. B. and Markham , R. B. 

The Journalof Immunology , 137(6 ):2025-2030, September 15, 1986. 

Other support: National Institutes of Health. 

Fromuhe Departments of 1 Medicine and of Microbiology and Immunology, Washing¬ 
ton University School of Medicine, and the Jew ish Hospital at Washington University. 
Medical Center, Su Louis. 


MUTUAL RELATIONSHIP AMONG CYTOSOLIC pH. Na* AND Ca" IONS IN 
THE DEGRANULATION OF RAT LEUKEMIC BASOPHILS 

Reagents which affect the cytosolic concentrations of protons and sodium ions 
markedly affect the dfegranulUtion process of mast cells, The proton-sodium exchang¬ 
ing ionophore, monensin. is found to cause noncytolVtic dose dependent serotonin 
release from the rat leukemic basophils (line RBL-2H3) . Its half maximal dose of ca. 2 
pM Ibads to secretion of ca 20% of these cells' serotonin content. Monensin induced 
serotonin secretion incre:^ s with external pH and decreases uponilowering external 
sodium ion concentrations, yet is independent on external calcium. Monitoring cytoso¬ 
lic pH and free Ca'* concentrations w-ith BCECF and qpin2, respectively , shows that a 
rise in pH and [Ca'*], is.caused by the ionophore. Amiloride, the blocker of cellular 
Na* K* antiponer. is found to be an effective inhibitor of antigen or monensin induced 
serotonin release. However, it does not by itself cause secretion. In'contrast, ouabain, 
which inhibits the cellular Na* /K* ATPase, does induce secretion. Cellular: levels of 
pH. Na* and Ca" ions are evidently linked and involve a manifold 1 'of activities, 
Though exchanging protons for sodium seems to be effective in causing mediator 
release,, the present results do not provide sufficient support for proton /.sodium ions 
havinga second messenger role in the immunologicallk induced mediator release . 

Sussman, Y., Reck, B. and Peeht , I. 

Immunology Letters 13.215 ^219, 1986. 

Frormthe Department of Chemical Immunology, The Weizmann Institute of Science, 
Rehovot. Israel. 
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IMMUNOLOGIC PROPERTIES OF ENDOTHELIAL CELLS 

Endothelial seeding of vascular grafts has been shown to reduce thrombogenicity, 
improve patency rates, and improve grafti incorporation. However, endothelial cells 
possess the major histocompatibility, antigens, and antibodiesdirected against endothe¬ 
lium have been associated 1 with .graft rejectiom At present , the best approach seems to 
be to avoid anti-donor immunologic reactivity by seeding autologous endothelial cells 
onto grafts prior to implantation. The surface of endothelial celife normally is actively 
antithrombogenie by virtue of the cells' abilities to synthesize and release PGI : , and 
because of a surface ADPase. However, endothelium that is injured by virali infection , 
bacterial endotoxin, white blood cell lysates, or antibodies to endothelial 1 surface 
antigens in the presence of complement, can bind immune complexes and can support 
complement-linked andiprocoagulant activities leading to vascular!occlusion and dan> 
age. Nevertheless, the advantages of an endothelial lining are such that efforts should 
be made to understand better the conditions that may lead to endothelial dysfunction. 

Ryan , U: 5. 

Asaio 8(2):58-64. April-June 1985. 

Other support: National Institutes of Health. 

Fromthe Department of Medicine. Univers : itv of Miami School of Medicine. Miami, 
EL. 


ISOLATION AND CHARACTERIZATION OF MONOCLONAL ANTIBODIES 
REACTIVE WITH ENDOTHELIAL CELLS 

Monoclonal antibodies were generated to antigens on cultured human umbilical 
vein endbthelial celL. Spleen cells from BALB /c mice, immunized w ith low passage 
cultures of human umbilical vein endbthelial cells, w ere fused with the non-secretory 
myeloma line, P3 x 63Ag 8*653. Hybridoma supernatants were screened for the de¬ 
sired immunological reactivity using ELISA binding assays. Hybridomas secreting 
antibodies reacting with the immunizing endothelial cells, but' not with peripheral 
blood mononuclear cells, were clbned by limiting dilution and three stable clones were 
chosen for study. Further testing by ELISA revealed that each antibody displayed a 
unique pattemiof reactivity. One antibody, 14E5,, reacted with the macrophage-like 
cell line DHL-2, cultured macrophages derivedifrom peripheral blood I monocytes, and 
macrophages derived from malignant effusions, The antibod) failed to'react with 
fibroblasts or bovine endothelial cellk. The second antibody , 12C6, reacted w ith human 
and pnmate fibroblasts and endothelial cells derived from bovine arteries, but not with 
mature macrophages. The third clone, 10B9, reacted only w ith immunizing endothelial 
cells and the immature-macrophage line U-9.37. All three antibodies failed to react with 
long-tenn human B or T lymphoblastoid cell lines, leukemic cell lines, or murine 
macrophage lines. None of the antibodies reacted w ith a batter) ofi human epithelial 
derived cell lines or primary cultures of human epithelial celL:. Indirect immu¬ 
nofluorescence assays, revealed that'the antigens were expressed ion the cell surface. 
These antibodies should prove useful as differentiation markers of humaniendotheliali 
cells and in studies.of endothelial cell function. 
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Hamburger, A. W., Reid, Y. A., Ryan , U, and Cines, D. B 
Tissued Cell 17(4^:451-459, 1985. 

Other support: National Institutes of Allergy and Infectious Disease and a Research 
Career Development Award. 

From the Ceil Culture Department, American Type Culture Collection,, Rockville, 
MD. 


REGULATION OF T CELL AUTOCRINE GROWTH 

During the course of investigating the regulation of IL-2-dependem T cell prolif¬ 
eration, we found that the subset of human T cells expressing the T4 surface glycopro¬ 
tein become refractor) to IL-2 grow th promotion earlier than T8 * cells. Since T4' cells 
proliferate d an autocrine fashion to endogenous IL-2, whereas mostT8 * cells respond 
in a paracrine fashion to IL-2 derived from T4 * cells, we thought it Iikel\ that a unique 
mechanism was operative to restrict T4* cell IL-2-dependent autocrine proliferation. 
Moreover, we anticipated that the T4~ cell IL-2-refractory state related either to 
suppression by T8‘ cells, or to expression of T4* cell IL-2-R However, several 
experimental approaches did not support eitherof these mechanisms as being response 
ble for the loss of T4* cell IL-2 responsiveness. Isolated T4* cells ceased to respond to 
IL-2 well before T8 * cells, and before the disappearance of adequate levelk of 1L-2-R. 
Moreover, a detailed comparison of IL-2-R expression by T4~ vs. T8' cells revealed 
no differences in the number, affinity, rate of expression, orfunctional activity of high- 
affinity IL-2-R expressed by the two subsets. Accordingly, T4 cell autocrine IL-2 
responsiveness is restricted by a mechanism that is independent of IL-2-R, andiwhich 
ultimately results in cessation of bothT4^ and T8 * eelML-2-dependenti clonal expan- 
siom 

Gullberg 1 , M. and Smith, K. A. 

Journal of Experimental Medicine 163:270-284, February 1986. 

Other support: National Cancer Institute and the Eli Lilly C <T poration. 

From the Department of Medicine, Dartmouth Medical Schooll Hanover, NH. 


ANTIBODIES SPECIFIC FOR THE Mac-1, LFA-L pl50.95 GLYCOPROTEINS 
OR THEIR FAMILY, OR FOR OTHER GRANULOCYTE PROTEINS 

Imthis report from the 2hd International Workshop on Human Leukocyte Differ¬ 
entiation Antigens, the authors note that a family of functionally important leukocyte 
surface glycoproteins whichshare a commonip subunit of M, = 95,000 has recently 
beemdefined in humans and mice. These glycoproteins, the lymphocyte function- 
associated 1 (LFA-I), macrophage I (Mac-1), and pl50,95 molecules, each contain a; 
different a subunit'noncovalently associated with the common P subunit in an a p 
structure. Monoclonal antibodies specific for the LFA-1 and Mac-1 molecules have 
allbwed definition of their cell distribution and functions. 
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The LFA-1 molecule is expressed on B and T lymphocytes. NK cells, monocytes, 
andl granulocytes, Monoclonal antibodies to LFA-1 block cytolytic T lymphocyte- 
mediated killing,, natural killing'and T helper cell responses. The Mac-1 molecule, 
identical to OKMI and Moll is.expressed on granulocytes, monocytes:, and natural 
killer cells.,and is absent!on lymphocytes. The third member of the family. pl5Q,95, 
named after the M, x 10 ! of its subunits, has beendefined biochemically after isolation 
from myeloid cells w ith anti-(YmAb. 

In this.study, the 118 mAbs submittedunithe myeloid paneliof the Second Interna¬ 
tional Conference on Human Leukocyte DifferentiatiomAntigens were testedifor reac¬ 
tivity with members of the Mac-1, LFA-1 i, pl5Q-95 family. It was of interest to compare 
mAbs from different'laboratories, which have beenithe subject of se\eral publications. 
Furthermore, the following questions were addressed: (1) Which mAbs: reacted with: 
specific members of the family; and which cross-reacted with all three members? did 
any show unusual specificities, such as cross-reaction between:only two members of 
the family? (2) Could mAbs specific for the pl50,95 molecule be identified in the 
panel? (3) Which members of the family were up-regulatedion myeloid cell surfaces by 
chemo-attractants 0 (4) Which mAbs in the myeloid panel were negative on Mac-1, 
LFA-1-deficient patients? How specific w-as the deficiency to the Mac-1, LFA-1 de¬ 
ficient patients? How specific was the deficiency to the Mac-1 LFA-1. p!50-95 glyco¬ 
protein family? 

In the course of these studies, information w as alsoobtained on molecules distinct! 
from Mac-K LFA-1, and p!50i95. This is presented as aniappendix. 

Springer, T. A . and Andersom D. C. 

In: Reinherz, E.. Haynes, B , Nadler, L., Bernstein'I. (eds.): Leukocyte Typing II: 
Volume 3, Human Myeloid and Hematopoietic Cells,, New York: Springer-Vedae., 
1986. Chap. 4. pp. 55-68. 

Other support: National Institutes of Health. 

From the Harvard Medical School, Boston. 


MECHANISMS OF TUMOR CELL CAPTURE BY ACTIVATED 
MACROPHAGES: EVIDENCE FOR INVOLVEMENT OF LYMPHOCYTE 
FUNCTION-ASSOCIATED (LFA)fl ANTIGEN 

lymphocyte function-associated (LFA)U molecule is expressed on certain 
populations of macrophages that have an augmented capacity to capture tumor cells. 
Accordingly, we analyzed the role of LFA-1 in the establishment of such cell-cell 
interactions. F(ab') : fragments of the M17 /4, anti-LFA-1 monoclonal antibody (MAb) 
inhibited the interaction between activated macrophages and tumor cells by up to 809c 
in a dose-dependent manner. The antLLFA-1 MAb reduced (between 55to 799) the 
number pf P815, LSTRA, or EL-4 tumor cells bound to trypsin-sensitive structures on 
bacillus Calmette Guerin activated macrophages. The inhibition appeared selective, 
because a F(ab') : fragment of anti-MAC-1 did not inhibit such binding. Inhibition of 
tumor cell capture could I be observed as soon as 15 min after the onset of the cell-cell 
interaction between activated macrophages and tumor cells. Optimal inhibition oc¬ 
curred when both tumor targets and macrophages were precoated with the MAb. 
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Although P8J5, LSTRA, EL-4 and BW5147 tumor cells all expressed LFA-1, only the 
first three but not BW5147 cells were bound by activated!macrophages. Furthermore, 
endotoximpulsed macrophages elicited by thioglycollate broth expressed the LFA-1 
antigen but didinot exhibit selective tumor celllcapture: Finally, anti-LFA-l inhibited 
the development of weak into strong binding. Taken together, the results suggest that 
LFA-1 molecules can participate in the interaction between activated macrophages and 
neoplastic cells. 

Strassmann., G., Springer. T. A., Sommers, S. D , and Adams, O 

The Journal of Immunology 136 (11); 4328-4333, June L 1986. 

Other support: US Public Health Service and R. J. Reynolds Industries, Inc. 

Fromithe Deparment of Microbiology-lmmunoldgy., Duke University Medical'Center, 
Durham, NC. 


VII. Metabolic Studies 


THE MECHANISM OF ACTION OF LYMPHOKINES. IX. THE ENZYMATIC 
BASIS OF HYDROGEN PEROXIDE PRODUCTION BY 
LYMPHOKINE-ACTIVATED MACROPHAGES 

The purpose of this study was to elucidate the biochemical basis of the enhanced 
hydrogen peroxide (H : CX) production by guinea pig peritoneal I macrophages (MP) 
cultured in lymphokine (LK)-oontaining medium. The markedly augmented H : 0 : 
generation by these cells, demonstrable by the horseradish peroxidase (HRP)-cata- 
lyzed oxidation of phenol red, is distinguished by its lack of dependence on a second 
stimulus. We demonstrate that H : 0. production is truly spontaneous and is not caused 
by a stimulant present among the H : 0 : assay reagents. The principal candidate for such 
a role w as HRP type II (a mixture of five isoenzymes) that was reported to be capable of 
eliciting an oxidative burst in MP. Four distinct HRP isoenzymes that were found 
incapable of provoking an oxidative response were nevertheless adequate for demon¬ 
strating H : 0 : production by LK-activatediMP. Blocking the MP receptor for mannose 
by the addition of mannan to the assay system resulted imenhanced detection of H 0 : by 
low concentrations of HRP type II and by three out of four HRP'isoenzymes. Treat¬ 
ment of MP w ilh LK-containing medium for 72 hr did not result in a significant change 
in the activity of cellular superoxide dismutase (SOD) compared w ithMP cultured for 
the same length of time in control medium. 

By using the specific inhibitor of copper, zinc-containing SOD. sodiurmdiethy- 
idithiocarbamate (DDC), and the universal SOD inhibitor, sodiununitroprusside, we 
found'ithat the predominant enzyme in guinea pig peritoneal MP is probably manga- 
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nese-eontaining SOD, Incubation of LK-activated MP with nitroprusside resulted in 1 
almost tola! inhibition of H : 0 : production and a simultaneous switch to superoxide 
(0 ; ) liberation. Similar exposure to DDC had no effect. These data indicate that H ; 0 : 
produced by LK-activated MP is derived exclusively, by enzymatic dismutation of 0 ; 
mediated by a manganese-containing SOD. The increase in spontaneous H O : produc¬ 
tion induced by LK is therefore secondary to augmented 0 : production that occurs at a 
cellular location where Op is accessible to SOD. 

The enzymatic basis of the enhanced oxygen radical production was: investigated 
by determining the kinetic parameters of the O;-forming NADPH oxidase of resting 
LK-treated MP in a cellfree system in which 0: production was induced by sodiumi 
dodecyl sulfate. The K, for NADPH and the of the enzyme of LK-treated MP were 
not different from those of the enzyme of MP incubated im control medium. We 
conclude that LK treatment of MP does not modulate the NADPH 1 oxidase itself but, 
most likely , a process related to activation of the enzyme. 

Freundl M. and Pick . E. 

The Journal of Immunology 137(4 ): 1312-1318, August 15, 1986. 

Other support: A. Plesch Research Foundation. 

From the Laboratory of lmmunopharmacology, DepartmentiofiHumaniMicrobiology, 
Sackler Faculty of Medicine,, Tel Aviv University, Tel Aviv, Israel. 


THE MACROPHAGE-MEDIATED REGULATION OF HEPATOCYTE 
SYNTHESIS OF ANTITHROMBIN 111 AND cy-PROTEINASE INHIBITOR 

Antithrombin III (ATIIIYis an anticoagulant protein which binds and inactivates 
thrombin,and other serine proteinases Littlb is known about regulation,of its synthesis. 
We confirm that ATIII is synthesized by isolated rat hepatocytes and that its synthesis 
is not altered by direct feedback of its,complexes with proteinases. Neither is hepato- 
cyte synthesis of ATIII altered by supernatants from macrophages cultured in the 
presence of ATIII-proteinase complexes. However, culture of macrophages with 
fibrinogen fragment D results in production of a fiactor(s) in the macrophage supernal 
tants which,stimula. hepatic fibrinogen synthesis, as previously described, and also 
stimulates the synthesis of ATIII and a ,-proteinase inhibitor. Synthesis of albumin and 
rat a^macroglohulin is not aiiercC ^’hure of macrophages in the presence of bacterial 
endotoxin also results in release of a iacioi\sj mtoihe medium whichistimulates the 
same changes in hepatocyte proteinisynthesis. These results show for the first time a 
mechanism by which synthesis of ATIII can be regulated during coagulation and 
fibrinolysis. 

Hoffmam M., Fuchs, H E.,, and Pizzo . S. V. 

Thrombosis Research 41 : 7 , 07 - 715 , 1986 . 

Other support: National Institutes of Healthi 

From the Departments of Pathology. Biochemistry and Surgery , Duke University 
Medical Center, Durham, NC. 


161 


1002319319 


Source: https://www.industrydocuments.ucsf.edu/docs/gqxkOOOO 



VIII. Epidemiology 


GENETIC-ENVIRONMENTAL INTERACTIONS.IN CHRONIC AIRWAYS 
OBSTRUCTION 

To examine smoking and genetic factors in relation to airways obstruction, cross 
sectional data were analyzed on ! .787 while non-patient adult participants in a genetic- 
epidemiological study of airways obstruction (AO).,, defined as one-second forced' 
expiratory volume (FEVI) less than 6897 of forced vital!capacity (FVC), Interaction 
w as examined between smoking and each of four factors previously found to be related 
to AO; alpha-Ii antitrypsin (PiZ allele), ABO blood! groups (A antigen), ABH non- 
secretor status, and first degree relationship to a chronic obstructive pulmonary disease 
or Jung cancer patient. Multiple linear regression was used to test for interaction and 
adjust mean FEVI (as a per cent of FVC) and prevalence of AO for age, sex, socioeco¬ 
nomic status, coffee and alcohol intake. Statistical interaction was observed between 
smoking (measured in pack-years) and two genetic factors (presence of blood A 
antigen and the family history). At higher pack-years levels, those individuals w ith the 
A antigen: or the family history, but especially those with both factors, had a: much 
lower mean FEVI FVC9r and a much higher prevalence of AO than expected based on 
a simple additive model. On the other hand, there was no interaction between smoking 
andiPiZ alielb. or smoking and ABH secretory status.The findings suggest a possible 
interaction between cigarette smoke and the airways of individualswith blood group A 
antigen and! familial lung disease. The findings also emphasize the role of genetic- 
environmental! interactions in chronic diseases of multifactorial etiology. 

Khoury. M. J. el a!. (Cohen, B. H.) 

International Journal of Epidemiology 15(1 ):65-72, 1986. 

Other support: Lebanese National Council for Scientific Research. 

From the Department of Epidemiolbgy, The Johns Hopkins School of Hygiene and 
Public Health, Baltimore, MD. 


MILK DRINKING AND POSSIBLE PROTECTION OF THE RESPIRATORY 
EPITHELIUM 

In a Hopkiu. investigation, detailed interviews as well as spirometry were ob¬ 
tained on 2.539 nompatient adult participants. The interviews included questions 
regarding smoking habits, family history', socioeconomic status, respiratory symp¬ 
toms, certain dietary factors, and beverage consumption. For the analyses of risk 
factors, all patients w r ere excluded from the original study population, which consisted 
not only of several groups of patients along with their relatives, but alsoneighborhood 
controls, teachers and other groups . Thus,,only those subjects ov er 20'years of age w ho 
w ere not ascertained on the basis of their owm health:status w ere considered. Chronic 
bronchitis (CB ) w as identified by the report ofcoughiand phlegm production'for three 
or more months per year for twcconsecutive years. Results of this study showed that 
milk drinking w as inversely associated w ith CB in this genetic-epidemiologic study of 
chronic lung disease risk factors at The Johns Hopkins Medical Institutions. This 
finding is of particular interest in view of the wellfdocumented association of vitamin A 
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deficiency with inflammatory epithelial 1 changes as.well as.the recent reports suggest- 
ing a role of vitamin A in decreased risk of neoplastic changes in the lung 

Tockman, ML S., khoury, M. J. and Cohen t B. H 

Journal of Chronic Diseases 39(i3 >:207-209, 1986. 

Other support: National 1 Heart. Lung and Blood Institute. 

From the Department of Environmental Health Sciences and Department of Epidemb 
ology. The John^ Hbpkins University, Baltimore, MD: 


CIGARETTE SMOKING CHARACTERISTICS OF A SMALL POPULATION 
OF VOLUNTEER BLOOD DONORS 

As part of a three-year study of the effects of cigarette smoking on,blood compo¬ 
nents, demographic data was obtained from healthy, volunteer smokers responding to- 
bulletin board notices: of solicitation. In addition!to age and sex, the type (brand) and 
number of cigarettes smoked were recorded; for each smoker on forms developed io 
assure collection of data ini a uniform and reliable manner. Analysis of the date at 
completion of the study period revealed that a majority of smokers, use filtered 1 versus 
non-filteredl cigarettes (85 vs. 4: P ^ .05, Z-test): of the filtered variety, a majority 
were non-menthol versus menthol (60 vs. 29; P ^ .05, Z-test). The 1984 Federal Trade 
Commission value'' foneach brand's CO. tar and nicotine per cigarette w ere multiplied 
by each corresponding donor's reported number of cigarettes per day to estimate total 
(maximum) CO. nicotine and tar exposure per dhy: average daily exposures for all 
smokers w ere 23 ~ 2.43 (SEM ) cigarettes perdby , 275 ± 2(3.2 mg COl 27Ui± 21.2 mg 
tar and 18 ±. 1.3 mg nicotine. Malbs and females were not significantly different. 
Smokers over: age35 smoked a larger number of cigarettes per day. (26.8 ± 2. F vs. 20.5 
± 1.5; P ^ .02, t-test.) and thus had higher smoke component exposures. There was no 
age.difference in-non-filter cigarette use . These data show ing the same me and types of 
cigarettes for male and female smokers and increases: in the number of cigarettes per 
day in both groups with inereasedfage contrasts ithidata ioi larger populations less than. 
15 years.ago. 

Beyers, B. J., Bowen., R. J., Panus. P. and Longcne.ckcr, G L 

The Journal of Research Communicauom m. Substance. Abuse 7(1 2) :4W-57 , 1986 . 

From the Department of Pharmacology, College of Medicine, University of South 
Alabama, Mobile. 
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Active Projects 

Following is a list of the principal investigators, or institutions, whose projects are 
under.wav or were activatediinithe period since the previous;.Report..together with the 
respective project!titles. Completed projects are listed in a later section. 


PRINCIPAL INVESTIGATOR 

OR INSTITUTION' 

ROBERT Hi ABLLES. Ph D: 

Professor of Biochemistry. Brandeis: Uni¬ 
versity. Waltham, MlA-. 

LEO G ABOOD. PmDi 
Professor of B ham Research,and Bunhem- 
M/rv..Center for Brain Researchi University 
of Rochester Medical! Center. Rochester, 
NY 


DOLPH O ADAMS. M.D.. Ph D 
Professor of 'Pathology. Duke University 
Medical Center. Durham, NC. 

FAN V R. ADAMSON. Ph.D. 

Profes sor of Path alo g\ ..UniversityofMan- 
iioba. Winni peg. M an if oba. Canada. 

BURT ADEL MAN. M D 
Assistant Professor, of Medicine, Medical 
Coiifege of Virginia. Richmond. 

KENNETH B ADLER. PH D 

Assistant' Professor of Pathology, Univer¬ 
sity of Vermont College of Medicine, 
Burlington' 

JOHN J. ALBERS. PhiD. 

Research Associate Professor of Medicine, 
University of Washington School of Medi¬ 
cine. Seattle. 


HARRY N ANTONIA-DESl Ph D. 
Professor of biochemistry. Harvard Univer¬ 
sity School of Public Health. Boston. 

IRIT AVIRAMl Ph D. 

Department of Biochemistry, The Faculty 
of Life Sciences. Tel Aviv University, Tel 
Aviv, Israel. 

BERNARD M. BABIOR. M.D.. Ph D, 
Head '. Division of Biochemistry, Sen ops 
Clinic and Research Foundation^ La Jolla. 
CA 

LAURIE-BARCLAY, M.D. 

Clinical Director , The Burke Rehabiimn 
tion Center, White Plains, NY. 

MICHAEL BAR ANY. M.D, PhD 
Projt y\or of Bn>lugicult'l\emistr\. Univer¬ 
sity of : Illinois.. Chicago. 


PROJECT TITLE 


Development'of elastasc inhibitor^- 


Nicotine transfer-disposition.jn liver cdN 


Role and regulation of protein phosphoryla¬ 
tion during macrophage aU'rvatiom 


Cell'interactions at the air blood banner 


Effect of fibrinolytic activation on: platelet 
function 


Airway mucin secretion eflecK of products- 
from bacteria asstK'iateJ w ithichromc bron¬ 
chitis 


High density lipoproteimquantitation 


Biosynthesis and processing of PDGF-like 
polypeptides in: Human! malignant ee.llk in; 
culture 

Isolation, properties and!physiological func¬ 
tion of neutrophifcytocnrome b' 


Studies: on the mechanism of activation of the 
respirator) burst in neutrophils 


Tobacco use in Al/hcimer’s d Heave 


Eft eel ol dhugs on membrane^ o! jive-tissues 
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PRINCIPAL INVESTIGATOR 
OR INSTITUTION 

DAVID W BAR NFS, PhD 
As'S(>i iutc f*wtcw**r oj Hu>i 'hemiwrx 
Bi(*ph\sics ,,Oregon 1 State University, Cor¬ 
vallis- 

JOELLS BENNETT. M D 

Phifvssfr- of, Medici/u , Hospital 
of the University of Pennsylvania. Phi lade i 
phia 

RICHARD J. BING. M.D 
PrnftSM>r i>! MfJninetctriexitu.^i. Umve.r- 
sity of Southern California School of Medn 
cine: Los Angeles: Visiting Assol iuh . Cain 
fomia 1 1nstitute of Teehno 1 hgy;, Director, of 
Expvrimenat! C ardioh>g\ anJ'Scicntifu Dc- 
velopment, Huntington Medical: Research 
Institutes. Pasadena, CA. 

THOM AS R BROKER. Ph D 

Associate Professor of t Biochemistry. Uni¬ 
versity of Rochester School of Medicine. 
Rochester, NY 

DOROTHY L BUCHHAGEN. Ph.Di 
Assistant Professor. Slate University of 
New York, Dow ns late Medical Center. 
Brooklyn. NY. 

VINCENZO BUONASSISE M.D. 

Senior Scientist'-and Deputy Director., W. 
Alton Jones Cell Science Center. Inc,, Lake 
Placid., NY., 

JOHN W BURCH. M.D. 

Associate Medical Director, American Red 
Cross, Rochester Division: Rochester, NY. 

DAVID L. BUSBEE, Ph D 
Professor of Toxicology, Texas A&M Uni¬ 
versity College of! Veterinary Medicine. 
College Station. 

EDWARD J. CAMPBELL. M.D 

Assistant Professor of Medicine. Wash: ... - 
ton University School of Medicine, Sti 
Louis, MO. 

DENNIS A. CARSON. M.D 
Associate Member:. Scripps Clinic and!Re¬ 
search: Foundation, La Jolla, CA. 

DONNA CHAPRONIERE, B.Sc., Ph D. 
Strangeway s Research Laboratory , Cairn 
bridge. England. 

LAN BO CHEN. Ph D. 

Associate Professor of Pathology. Dana- 
Farber Cancer Institute, Boston 

YUAN-TSONG CHEN. M.D., Ph D. 
Assistant Professor of Pediatrics... Duke 
University Medical I Center, Durham, NC. 


PROJECT TITLE 


Identification ofoncogenes: lnvolvcdiin human 
lung carcinoma! 


Characterisation of the platelet: fibrinogen 
receptor 


Coronary spasm; cerebral microcirculation 


Cellular:transformation by papilloma virus re^ 
comb inants > 


Oncogene expression ini fetal! mouse lung 


Heparan sulfate proteoglycans and: blood 
homeostatic mechanisms 


Control of arachidbmc acid oxygenation in hu¬ 
man platelets 

Polynuclear aromatic hydrocarbon transport 
by serum lipoproteins 


Modulators of inflammatory cell proteolytic 
activity 


Mechanism of immune dysfunction after oxi¬ 
dant exposure 


Control of proliferation ofcells frormthe adult 
human prostate 

Studies on human oat cell carcinomas 


Recombinant DNA approaches to assess risk 
for lung cancer 
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PRINCIPAL INVESTIGATOR 

OR INSTITUTION 

MORDECHA1 CHEVIQN, Ph D 
Chairman, Institute of Biochemistry, The 
Hebrew University ofi Jerusalem. Jerusa¬ 
lem. Israel 

WILLIAM M. CHILIAN. Ph D 
Assistant Research Scientist, Cardiovascu¬ 
lar Center, University of Iowa College of 
Medicine, Iowa City. 

DOUGLAS BROCK CINES, MD. 

Professor of Medicine, Hospital of the Uni¬ 
versity, of Pennsylvania, Philadelphia 

CURT I. CIV1N, NUD: 

Assistant Professor of Oncology & Pediat¬ 
rics , The Johns Hopkins Oncology Center, 
Baltimore, MD. 

ROBERTA. CLARK. M.D. 

Professor of Medicine, Uhiversity of Iowa, 
Iowa City. 

GARY A CLAWSON, M.D . Ph D. 
Assistant* Professor, University of Califbr- 
nia.SamFrancisco. 

BRIAN L. CLEVINGER, PhlD 
Assistant Prof vssor of Biomedical Science, 
Washington University of Dental Medi¬ 
cine, St. Louis. MO, 

CHARLES G COCHRANE. M.D 

Member , Departments of Immunopatho - 
fogy. Scrrpps Clinic and Research Founds 
tion. La Jolla. CA. 

BERNICE H. COHEN, Ph D. 

Professor of Epidemiology . The Johns 
Hopkins University, Baltimore. MD, 

ROBERT W COL MAN, M.D. 

Professor of Medicine:. Temple University 
School of Medicine, Philadelphia. 

ROBERT L. CONHAIM. PhlD: 

Associate Scientist, University of Wiscon¬ 
sin, Madison. 

GERALD R CRABTREE, M D, 

Associate Professor of Pathology, Stan ford i 
University, Stanford. CA. 

EVA BROWN CRAMER, Ph D 
Associate Professor of Anatomy and Cell 
Biology, Downstate Medical Center, 
Brooklyn. NY 

CARLE. CRUETZ. Ph.D: 

A ssistant Professor of Pharmacology, Uni- 
versity of Virginia School! ofi Medicine, 
Charlottesville. 


PROJECT TITLE 


The effects of Vitamin C and transitiommetals 
on icoagulation processes 


Pathophysiology of the coronary microcircu¬ 
lation 


Immune injury of human endothelial I ceils 


Biochemistry and function of Human'granulo¬ 
poietic antigens 


Biosynthesis of human neutrophil elastase 


Nuclear NTPase and selective RNA splicing 
transport 


Role of J segment in V segment expression 


Mediation systems in inflammatory lung disr 
ease 


Airways 1 obstruction and smoking in black and 
white adults 


InitinLm of plasma coagulation; and kinin 
forming systems in'man 

Routes of alveolar flooding and clearance 


Retroviral insertion and activation of the IL-2 
gene 


Studies of inflammation using an in vitro 
mode) 


Role of protein phosphory lation in nicotine- 
induced catecholamine release 
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PROJECT TITLE 


GIDON CZ.APSKI. M Sc , Ph D. 

Professor of Physical Chemistry, The He¬ 
brew University, of Jerusalem. Jerusalem,, 
Israeli 

1VAN DAMJA NOV. M.D , Ph D 
Professor of. Pathology . Jeflerson Medical 
Center. Thomas Jeflerson University, Phil¬ 
adelphia 

ALBERT B DE1SSEROTH. M.D., PhiD. 
Professor of StvJieine, Veterans Adminis¬ 
trationMedical Center. San Francisco; 

MARTIN E DORF. Ph.D. 

Professor of Pathology, Harvard Medical 
School, Boston. 

PETER H DUESBERG. Ph.D. 

ProfesM'r of Molecular Biology, University 
of California. Berkeley . 

REUBEN E1SENSTEIN. M.D 

Professor of Path t h ogy. Moun t i Sinai Medi¬ 
cal Center. Milwaukee, Wl. 

ALVAN R FEIN STEIN, M.D. 

Professor of Mediciiw-and Epidemiology:. 
Yale University School of Medicine. New 
Haven l CT. 

PAUL B FISHER. Ph D 

Senior Research Associate , Department of 
Microbiology. Columbia University CoU 
lege of Physicians & Surgeons, New York 

JUDITH ANN FOSTER, Ph D: 

Professor and Chairperson, Deparimenhof 
Biology. Syracuse University, Syracuse, 
NY'. 

RICHARD B. FOX. M.D. 

Assistant Professor of Pediatrics . Chil¬ 
dren's Hospital, Boston. 

IRWIN FRIDOV1CH. Ph D. 

Professor of Biochemistry ■. Duke University 
Medical Center. Durham; NC. 

ERROL C. FRIEDBERGl M.D. 

Associate Professor of Pathology , Stanford 
University. Stanford. CA. 

KJELLL FL'XE. M.D. 

Professor, of Histology . The Karolinska Im 
stitute. Stockholm. Sweden. 


JACK GAL’LDIE. Phi D. 

Professor of Pathology, McMaster Univer¬ 
sity. Hamilton. Ontario. Canada; 


Role of metal ions on superoxide and Vitamin 
C toxicity in biological systems 


Developmental^ pluripotent human lung can¬ 
cer stem cells 


Studk of altered alpha globin genes in leuke¬ 
mia and solid tumors 

Macrophage-like cells, involved in immune 
suppression 

Transforming genes of two acute leukemia 
viruses 


Heparin-binding proteins,and endothelial cellfe 


Smoking, detection bias and primary lung 
cancer 


Chemical-viral interactions in cell transforma¬ 
tion 


Involvement of elastin fibers in lung disease 


Role of glycosaminogUcans in 'ung edema 


Controllof the biosynthesis of superoxidfe dis- 
mutases 


Complementing human cells with, cloned! 
yeast DN A repair genes 

Nicotine, catecholamines, and neuroendo¬ 
crine functions 

Smokine; dopamine, neuropeptides and 
models of: Parkinson's disease 

The mast cell in interstitial pulmonary fibro¬ 
sis. 


167 


4: r t r- *> 


Source: https://www.industrydocuments.ucsf.edu/docs/gqxkOOOO 




PRINCIPAL INVESTIGATOR 
OR INSTITUTION 

J. BERNARD L. GEE, M.D 
Professor of Medicine. Yale University 
School of Medicine, New, Haven, CT 

MICHAEL D GERSHON, M D 
Professor of Anatomy andC ell Biology, Co¬ 
lumbia University College of Physicians & 
Surgeons, New York. 

CHOU ZEN GIAM. Ph D: 

Postdoctoral Fellow, National Institutes of 
Health, Bethesda. MD: 

GORDON NELSON GILL. M.D 

Professor of Medicine. University of Cali¬ 
fornia, San Diego, La Jolla. 

GABRIEL C. GODMAN. M .D, 

Professor of Pathology, Columbia Univer¬ 
sity College of Physicians & Surgeons, 
Neu York. 

ALFRED L GOLDBERG. Ph D. 

Professor of Physiology , H arvard Medical 1 
Schooll Boston. 

WILLIAM E GOLDMAN, Ph D. 

Assisi ant Professor of Microbiology and 
Immunology.. Washington University 
School of Medicine,.St. l^ouis, MO. 

CHARLES S. GREENBERGt M.D. 

Assistant Professor of Medicine, Duke Uni¬ 
versity Medical Center, Durham, NC. 

MARK I. GREENE, M D , Ph.D. 

Director, of Immunobiology, University of 
Pennsylvania, Philadelphia. 

NOBUYOSHI HAGINO; M D , Ph.D. 
Professor of Anatomy. University of Texas 
Health Science Center, San Antonio. 

LINDA M HALL, Ph D. 

Associate Professor of Genetics and 
Neuroscience,. Albert Einstein College of 
Medicine of Yeshiva University, The 
Bronx. NY. 

RONALD G. HARVEY, Ph D. 

Professor of Organic Chemistry, The Uni¬ 
versity of Chicago. 

HENRY D HOBERMAN. M.D:, Ph.D. 
Profes $<?r. Albert EinsteinCollege^of Medi¬ 
cine of Yeshiva University, The Bronx, 
NY. 

ROBERT M. HOFFMAN; Ph.D. 

Assistant Professor of Pediatrics* in Resi¬ 
dence , University of California School of 
Medicine, San Diego, La Jolla. 


PROJECT TITLE 


Tissue matrix and phagocyte injury : relative 
contributions of proteasis and oxidants 


Nicotine effects om neural development a 
study of the accessible nervous system of 
the gut 


Immunoglobulin enhancer; elements in tissue 
specific gene expression 


Epidermal growth factor receptor gene in epi¬ 
dermoid carcinoma 


Cytoskeleta! organization of the endothelial 
cell in regulation of shape contractility and 
surface movement 


Selective degradation of damaged cellular 
proteins 


Bordetella pertussis tracheal cytotoxin 


Transglutaminases and atherosclerosis 


Suppressor cells in syngeneic tumor immunity 


Nicotine on prolactin secretion; in develop¬ 
ment 


Genetic differences in nicotine sensitivity in 
Drosophila melanogaster strains 


NOvel anticarcinogen ic coumanns and 
flavones 


Reaction of aldehydes contained 1 in cigarette 
smoke with hemoglobin 


Methionine dependence, methylation and or¬ 
ganic transformation 
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PRINCIPAL INVESTIGATOR 
OR INSTITUTION 


PROJECT TITLE 


RICHARD L. HUGANIR. Ph D. 

Assistant Professor, The Rockefeller Uni¬ 
versity, New York. 

HAROLD P. JONES, Ph D. 

Assistant Professor of Biochemistry, Unir 
versity of South Alabama, Mobile: 

MICHAEL KARIN. Ph D 

Associate Professor of Medicine, Univer¬ 
sity of California School of Medicine. San 
Diego. La Jolla. 

MORRIS J KARNOVSKY. M B.. BCh. 
Shattuok Professor of Pathological' Anat¬ 
omy, Harvard Medical School. Boston. 

SIMON KARPATKIN. M.D. 

Professor of Medicine: New York Univer¬ 
sity Medical Center. New York. 

ROBERTW KARR. M.D 

Assistant Professor of Medicine, University 
of Iowa; Iowa City, 

SHIRLEY L KAUFFMAN. M.D 
Professor of Pathology, State University ofi 
New York. Down state Medical Center, 
Brooklyn^ NY 

HEINZ KOHLER, Mi. D:, PhD: 

Director. Department of Molecular Irrnmn 
nolbgv. Roswell Park Memonal Institute. 
Buffalo. NY. 

MARKKU KOSKENVUO, M.D. 

Professor, and Chairman'. Department of 
Public Health Science, University of Hel¬ 
sinki, Helsinki'. Finland. 

ROBERT H. K RET SINGER. PhD. 

Professor of Biology,, University ofi Vir¬ 
ginia, Charlottesville. 

JAMES T. KURNICK. MiD: 

Associate Pathologist, Massachusetts Gen¬ 
eral Hospital!. Boston. 

JOSEPH LEIGHTON. M.D. 

Professor of Pathology, Medical iCollege of 
Pennsylvania, Philadelphia; 

MICHAEL R LIEBER. M.D:. Ph D: 

Laboratory of Molecular Biology , National 
Institute of Arthritis, Diabetes andi Digesr 
tive and Kidney Diseases, Bethesdii; MD: 

VALERIE K LINDGREN. Ph D. 

Guest Researcher, National Cancer Insti¬ 
tute, Bethesda. MD. 


The nicotine acetylcholine receptor: regula¬ 
tion^) protein phosphorylation 


Calcium-dependent regulatory proteins and 
neutrophil activation 


Isolation and characterization of a heritable 
fragile site on human chromosome 


The molecular basis of pulmonary surfactant 
secretion by type II pneumocytes: studies in 
intact cel Dana a cell-free system 

The role of platelets in tumor cell metastases 


Development and differentiation of normal 
and leukemic monocytes 


Oncogenes in chemical carcinogenesis: 


Multi-targeting with hybridonias oni tumor 
cells: 


The Finnish Twin Cohort Follbw-up Study 


Crystallographic study of drug-calmodulin 
complexes 

Lung cancer study of the in situ inflammatory 
response 

Atypia and neoplksiaof stratified epithelium' 
in gradient culture 

Site specific recombination of antigen receptor 
genes 


Viral and'cellular factors controlling papillo¬ 
ma virus.transcripts 
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PRINCIPAL INVESTIGATOR 
OR INSTITUTION 

ZVI LIVNHH.Ph D 

Scientist. The Weizmann Institute of Seif 
ence, Rehovoti. Israel. 

RICARDO V LLOYD; M.D. , Ph D. 
Assistant Professor of Pathology, Univer¬ 
sity ofi Michigan. Ann Arbor. 

JOSEPH D LOCKER. M.D., Ph.D. 
Assistant Professor of Pathology and'Bio¬ 
chemistry,.. University of PittsburghiSchool 
of Medicine. 

RONALD J. LUKAS, Ph D 
Director , Laboratory of Neurochemistry 
St..Joseph's.Hospital and Medical Center, 
Phoenix, AZ 

JAN M. LUNDBERG, M.D. 

Assistant Professor of Pharmacology, The 
KaroJinska Institute, Stockholm; Sweden. 

HENRY T LYNCH, M.D. 

Professor and Chairman, Department of 
Preventive Medicine and Public Health; 
Creighton University Schooli of Medicine, 
Omaha, NE. 

RICARDO B. MACCIONL D SC 
Assistant Professor, University of Colorado 
Health Sciences Center, Denver. 

HOWARD S . MAKER, M.D; 

Associate Professor of Neurology* Mount 
Sinai School of Medicine, New York. 

RICHARD A MARKHAM, M.D 
Assistant Prof essor of Medicine and of Mi¬ 
crobiology and Immunology, The Jewish 
Hospital of St. Louis. St. Louis. MO: 

WALLACE L. McKEEHANl Ph D 
Senior Scientist, W Alton Jones Cell! Sci¬ 
ence Center,,Inc , Lake Placid, NY., 

EDGAR F. MEYER, JR., Ph D. 

Associate Professor, Texas A&M Univer¬ 
sity, College Station. 

STELLA MITRANEROSENBAUM,,Ph D. 
Professor of Virology , Hebrew University- 
Hadassah Medical School, Jerusalem, 
Israel. 

DAVID A MOSCATELLL Ph D 

Research Assistant Professor, Nbw York 
University Medical Center, New York. 

FERID MURAD, M.D, Ph D. 

Professor of Medicine and Pharmacology. 
Stanford! University, Stanford; CA, and 
CHivf ofMcdii r;, Veterans Administration 
Medical Center, Palo Alto, CA. 


PROJECT TITLE 


Mechanism of S O S error-prone repair 


Analysis of pituitary neoplasms with mono¬ 
clonal antibodies 


DNA methylation in neoplasia 


Influences of nicotine on neuronal expression! 
of acetylcholine receptors 


Sensory’ neuropeptides and smoke-induced ir¬ 
ritation in the respiratory tract 

Genetic and biomarker studies of cancers.of 
the respiratory tract; pancreas and urinary 
bladder 


Regulktionof microtubule assembly in norma! 
and transformed cells 


Nicotine actionion brain neurotransmitters and 
in an animal model of Parkinson's disease 


T celhmediated immunity to Pseudomonas 
aeruginosa 


Endocrine control of hu oan endothelial cell 
regeneration 

Structural studies of elastase 


Molecular analysis of humani genital papil- 
Ibma virus 


Angiogenic factor-endothelial cell interac¬ 
tions. 


Mechanism of nitnc oxide activation of 
guanylkte cyclase 

Role of cyclic GMP in smooth muscle rela¬ 
tion 
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PRINCIPAL INVESTIGATOR 
OR INSTITUTION 

CHRISTOPHER MURLAS. M D. 

Ass is fan I Professor of Medic inc. Uni versi t y 
of Cincinnati. Cincinnati. OH 

JAY A NADEL. M.D. 

Professor of Medicine. Physio!og\-.cmd Ra¬ 
diology. Cardiovascular Research Institute. 
Uhi versi ty of CaIiforma., San Franci sco. 

MOON H. NAHM. M.D 
Assistant Professor, of Pathology , Washing¬ 
ton University. St. Louis. MO 

SUSAN NAYLOR, Ph D 
Associate Professor of Human Genetics, 
The Uhiversity of Texas Health Science 
Center. SamAntonio . 

DONALD J. NELSON. PhD 
Associate Professor of Chemistry, Clark 
University, Worcester, MA. 

JANET M. OLIVER. Ph.D. 

Professor off Pathology, University of! New 
Mexico School of Medicine, Albuquerque. 

F. WILLIAM ORR. M.D. 

Associate Professor of Pathology, Univer¬ 
sity of Manitoba. Winnipeg: Manitoba. 
Canada. 

YOSHIO OSAW’A. PH.D. 

Head. Department'of Endocrine Biochem- 
istr\. Medical Foundation of Buffalo! BuL 
fab. NY. 

MARY D OSBAKKEN. M.D 
Assistant Professor of Anesthesia and 
Biochemistry 'Biophysics. University of 
Pennsylvania. Philadelphia. 

BEVERLY PA1GEN, Ph.D 
Children's Hospital Medical Center of 
Nonhem California: Oakland. 

ISRAEL PECHT, Ph D. 

Proj C • of r ^^micaP Immunology. The 
Weizmanm institute of Science. Rehovou 
Israel. 

DENNIS R PETERSEN. Ph.D: 

Professor of Pharmacology. University of 
Colorado School of Pharmacy. Boulder 

DANIEL E. PETTIJOHN. Ph D 

Professor of Biochemistry Biophysics . 
University of Co brad 6, Denver. 

EDGAR PICK, M.D . , Ph D. 

Professor of Immunology, Te) Aviv Univer¬ 
sity. Tel Aviv, Israel. 


PROJECT TITLE 


Electromechanical properties, of airway 
muscle 


Mechanisms of airway hyperreactivity 


Development of human B Cells 


Molecular and genetic analysis.of! small cell 
lung cancer 


Calmodulin interactions: with target proteins 
and!synaptic vesicles 


Regulation of the membrane oxidase of human 
polymorphonuclear leukocytes 


Role of Ibcal factors: in pulmonary metastasis 


Aromatase inhibitors in cigarette smoke and 
tobacco 


VI PNMR study of cardiac metabolism imhealth 
and disease 


Mapping genetic determinants of atheroscle¬ 
rosis susceptibility 


The role of Ca" : ions in basophil and mast-cell 
degranulation 


Implementation of the isolated perfused! liver 
to study nicotine metabolism andimetaholic 
interactions 

Role of specific cell surface carbohydrates in 
the develbpment of humamsquamous lung 
carcinoma 

The biochemical basis of enhanced oxygen 
radical production by lVmphokine^activated 
macrophages 
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PRINCIPAL INVESTIGATOR 
OR INSTITUTION 

JAMES M PJPAS..PH D. 

Assistunr Professor. University of Pitts - 
burght 

SALVATORE V. PJZZO. M D ., Ph D 
Associate Professor of Pathology, Duke 
University Medical Center, Durham. NC. 

JULIA Mi POLAR. D.Sc , M.D; 

Senior Lecturer in Histopathology. Royal 
Postgraduate Medical School,. Hammer¬ 
smith HbspitalL London, England. 

RAMI RAHAM1MOFF, M.D. 

Professor of Physiology . Hbbrevv Univer- 
sity-Hadassah Medical School, Jerusalem, 
Israel. 

LOLA M. REID, Ph D 

Associate Professor, Albert Einstein Col¬ 
lege ofiMedicine, The Bronx. NY. 

JOHN E REPINE, M.D. 

Assistant Director, Webb-Wanng Lung In¬ 
stitute; Associate Professor of Medicine, 
University of Colorado Health Sciences 
Center, Denver. 

WARD RICHARD RICE, M.D . Ph D. 
Assistant Professor. University of Cincin¬ 
nati. Cincinnati, OH. 

NADIA ROSENTHAL, PhiD. 

Children's Hospital, Boston, MA. 

HARRY RUBIN. Ph D., D V M. 

Professor of Molecular B iolOgy . U n i vers ity• 
of California. Berkeley . 

UNA S RYAN, PhiD. 

Research ProfessorofMedicine I University 
of Miami School of Medicine, Miami, FL. 

JEFFREY D SAFFER. Ph D. 

Associate Staff.Scientist. The Jackson Labo¬ 
ratory. Bar Harbor, ME. 

AZIZ SANCAR. MD , Ph D. 

Associate Professor of Biochemistry\ Uni¬ 
versity of Nonh Carolina, Chapel Hill. 

BRAHMI'P SANL Ph D 
Head , Protein Biochemistry;, Southern Re¬ 
search Institute. Birmingham, AL. 

REGINA M. SANTELLA. Ph D 
Associate Professor of Medicine and Envi¬ 
ronmental Sciences , Columbia University, 
New York. 


PROJECT TITLE 

Oncogenes active inicolon cancer 

Protease regulation and cellular metabolism 

Investigation iof the role of regulatory peptides 
in humamlung disease 


Hu moral effects of small Icell carcinoma of the 
lung on neuromuscular transmission 


In vitro assay prediction of metastatic poten¬ 
tial 


Basic mechanisms of lung injury from inhaled 
oxidants 


Neuropeptide hormone regulation of surfac¬ 
tant secretion' 


Regulatory factors in musclt gene expression 


Adaptive vs. selective effects of alkylating 
agents 


Interactions of hormones w ith cells of the pul¬ 
monary' vascular wall 


HMG proteins in chromatin 


Nucleotide excision repair 


Selenium-binding proteins 


Development of monoclonal antibodies to 
carcinogen*DNA adducts 
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PRINCIPAL INVESTIGATOR 
OR INSTITUTION 

B V RAM \ SASTRAi, D.Sc., Ph D. 
ProfcsAt >r, of. Pharmacologx ., Vanderbilt 
University School of Medicine, Nashvillfe. 

TN 


H. WILLIAM SCHNAPER. M D: 

Adjunct in Pat Hi* logy,, The Jewish Hospital 
of St Louis. MO. 

CHARLES H SCOGG1N, M D. 

Head. Division of Clinical Applications; 
Associate Professor of Medicine, Univer¬ 
sity, of Colorado Health Sciences Center, 
Denver. 

DAVID W. SCOTT. Ph.Di 

Professor of Immunology., University of 
Rochester. Rochester, NY. 

ROBERTE SCOTT. M D. 

Professor of Patholbgx. Mayo Clinic and 
Foundation. Rochester. MS 

HENRY SERSHEN, PH D 
Research Scientist IV, Neurochemistiy Di 
vision. Nathan S. Kline Research Institute, 
Ward's Island. New York. 

JERRY W. SHAY, Ph D 

Associate Professor, University of Texas 
HealthiScience Center, Dallas/ 

ISA1AHU SHECHTER. PhD. 

Senior Lecturer in< Biochemistry. The 
George Si. Wise Faculty for Life Sciences, 
Tel Aviv University,Tel Aviv, Israel. 

KENDALL A SMITH. M D. 

Professor, of. Medicine, Dartmouth i Medical 
School. Hanover. NH: 

STEVEN S, SMITH.PH.D. 

Assistant Research Scientist', Beckman Re¬ 
search Institute of the Citvof Hope, Duaiiv, 
GA. 

MOHAN SOPORL Ph.D: 

Assistant'. Professor, University of Ken¬ 
tucky Medical Center, Lexingtom 

TIMOTHY A. SPRINGER, Ph.D. 

Assistant Professor of Pathology; Chief, 
Laboratory ot Membrane Immunochemisr 
try, Dana-Farber Cancer Institute, Boston. 

ERIC J. STANBRIDGE. Ph.D. 

Associate Professor of Microbiology, Uni¬ 
versity ofi California, Irvine. 


PROJECT TITLE 


Maternal,smoking and blood concentrations of 
amino acids in umbilical arteries and veins 

Influence of nicotine on the release of acetyl¬ 
choline in the human placenta and its impli¬ 
cations on ,fe tal I grow th 

Biology of the lymphokme. soluble immune 
response suppressor (SIRS) 


The somatic cell genetics of lung cancer 


Immune response to modified self-regulation 
of murine B lymphoma growth 


Commitment control and carcinogenesis in 
normal, preneoplastic and malignant hu^ 
man epithelial I cells 

Development'of an animal model of Parkin¬ 
son’s disease 


Role of cytoplasmic elements in the induction 
and suppression of tumorigenicily 


Effect of thiols and disulfides on cholesterol 
metabolism: 


Dissection of the eukaryotic DNA replication 
path w as 


Selectivity of DNA methylation in normal and 
oncogemcally transformed cellfe 


Cigarette smoke-induced alteration of im¬ 
mune response 


Studies, of macrophage subpopulations and 
differentiation using monoclonal antibodies 


Transfer of specific individual human chromo¬ 
somes to recipient cells 
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PRINCIPAL INVESTIGATOR 
OR INSTITUTION 

THOMAS P STOSSEL. M D 
Chief Medical!Oncology I’niti Massachu¬ 
setts -General H ospi tat,, Boston i 

FLEUR L STRAND: Ph D 

Professor of Biology, New York Univer¬ 
sity. New York 

MAKOTO TAKETO . M D . PH D. 

Associate Staff.Scientist, The Jackson Labo¬ 
ratory Bar Harbor. ME. 

D; LANSING TAYLOR. Ph D. 

Professor of. Bmtogx,, Camegie-Mellon 
University, Pittsburgh 

JOSEPH 1 CHARLES TAYLOR, Ph D 
Associate Rest arch Scientist-, City of Hope 
Research Institute, Duarte, CA 

JOHN A. THOMPSON, Ph D 
Associate Professor of Pharmaceutical 
Chemistry , University of Colorado School 
of Pharmacy. Boulder. 

WAYNE M. TREBBJN. M.D. 

Nephrologist. Roger Williams General 
HospitalL Providence, RIl 

EMIL R, UNANUE, M.D. 

Chairman and Professor, Department of 
Patholbgy. Washington University School 
of Medicine , St . Louis. MO. 

HAROLD E. VARMUS, M.D. 

Professor of Microbiology and Immunol r 
ogy: University of California, San Fram 
cisco. 

PETER K VOGT, Ph D. 

Professor and Chairman, Department of 
Microbiology. UniversityofiSouthem Cali¬ 
fornia, Los Angeles.. 

HuLl.t Y rii'* vl'Nr\KiSi, Ph D 

Professor, of Biochemistry., Brandeis. Uni¬ 
versity., Waltham. MA. 

PETER NE WALSH. PH D. 

Professor of Medicine, Temple Uhiversity 
School of Medicine,,Philadephia. 

PETER A WARD, M.D 
Professor amt Chairman, Department ofi 
Pathology, The University of Michigan. 
Ann Arbor. 

GEORGE WEINBAUM. Ph D, 

Assistant Chairman, for Research . Depart¬ 
ment of:Medicine. The Graduate Hospital, 
Philadelphia. 


PROJECT TITLE 


Functional anatomy ofi the lung macrophage 


Prenataliand postnatal!effects ofi nicotine and: 
ACTH peptides:onneuromuseu!ardevelop¬ 
ment and motor behavior in rats 

Gene regulation in teratocarcinoma stem cells 


Chemotaxis of macrophages 


Ceruloplasmin abnormality in chronic ob¬ 
structive pulmonary disease 


Chromatographic separation and comparative 
metabolism ofld- and 1-nicotine 


The effects of renal function on nicotine me¬ 
tabolism 


Physiopathology of normal and activated mac¬ 
rophages 


Functional analysis of cellular oncogenes acti¬ 
vated during tumorigenesis 


New ONC genes from acute retroviral leuke¬ 
mias 


Purification and properties of a soluble 
NADtP) glvcohydrolase isolated from the 
sponge. M. profifera 

Interaction of platelets with coagulation' fac¬ 
tors IX and X 


Oxygen-derived free radicals, immune com¬ 
plexes and tissue injury 


The role of peptide methionine sulfoxide re¬ 
ductase in humaniiungs: a possible defense 
against'protein loxidatlon and elastin degra¬ 
dation in smokers 
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PRINCIPAL INVESTIGATOR 
OR INSTHTTION 

SAMl’Hi B WF1SS. PhiD: 

Prv'U'.wr- tine HcmiMr.v and, \1n.n>hud'-- 
ogv. The I'niversity of Chicago'. 

HOW ARD G WEI’Gl'S, M I). 

Av'!j'!iin!' f'r.i'U win- (>} Mednitn.. Jewishi 
Hospital at'.Washington' l.'niK ersin Medical 
Center ..St. iiouts, MO. 

MICHAEL J WELSH. M D 
A\s:\uni! Pr.i*u \u>r (>i Sfi iiii.wc . University, 
ofTowa Coblce orMcdicmc. Iow a C'it>.. 

AKr\VF.NNMAl.M-. M I) 

Protc^-nr and C half ■man: Depart men*, ol! 
C11nu-a: : Pfi" m• I'c\. I’n j\ c.rs:11y, oI! (jo then- 
burg. Gothenburg 1 . Sweden 

ALEXANDER: S WHITEHEAD. D.Phil 

Assistanr Professor. of Pediatries. C hil¬ 
dren *s Hospital l Boston. 

PAUL V. WOOLLY. HI. M l). 

Prateswr.-ol Medmme and Pftarmncalovs. 
Georgetown I Ini verity Medical Gentcr. 
Washington. DC 

STANLEY Y ACMNIN-..M D 
Pr<*h>s\‘. - * t ■; Vida im. and ('hie :Sect ion ol 
HenuM-g'- 1 ChkoLgv. The University of 
Ch^ugoALdkG Center. 

DONALD A VOENG. M.D 

Professor of, Midi cine: University of Roch¬ 
ester. Rochester., NY. 



PROJECT TITILK 


Sequence m;>dihcuti<>ns.jr w r j) li)\A by hen* 
/o: a ipy fi ne nieljholiiev 

Human macrophage ctdlagenase and coliu 
genu^c inhibitor 


Mechanism^ controlling ior transport m air¬ 
way epuhc'G 

Nicotine.’as.inhibitor ot pro-kaglanJir. form.i- 
tiioni KsLah/uiu'n o‘ the inhibit.>ny- step and 
eriara. ten/vit! cn ot ihtr curdiovascuLi! mv- 
pi scat ioro 

Mouse, scrum'amyloid P component a model 
acute phase reactant for the study oi inflame 
mation atthemolbcular level 

Effects ofi chemical carcinogens upon gene 
loci in the pancreas 


Models for the pathogenesis of atherosclero¬ 
sis A'u biological efic^tv ot oxygenated 
sterol compound': B ■ me'-aKinu acid and 

cholesterol biosynthesis and I the biosynthe¬ 
sis andi regulation of cell grow th 

Papilloma virus proteins and cell transforms 
tion 
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Grantees of Completed Projects 

Following is a list of the principa 1 !j nvestigatons. or institut ions , whose projects 
have been'completed prior to the period covered! ini this Report Several of! the 
individuals named are deceased. The titles and affiliations listed were those in effect 
at the time the work was in progress. 


MARIO D ACETO. Ph D. 

AvstHiate Professor of Pharmacology.. 
Medical Gbllege of Virginia. Virginia 
Commonwealth University. Richmond. 

CLARENCE M. AGRESS. M.D 
Associate Clinical ■ Professor of Medicine . 
University of! California Medical Center. 
Los Angeles. 

ANTHONY A AUBANESE. Ph D 

Director of Laboratories, The Burke Re¬ 
habilitation Center. White Plains, NY. 

ANTHONY P AMAROSE. Ph D. 

Instructor in Obstetrics . and' Gynecology, 
The Albany Medical College of Lniom 
Universitv. A1 hany NTV 

E. T ANGELAKOS. M.D.. Ph D 
Professor of Physiology; Boston Univer¬ 
sity School ofi Medicine. Bbsion. 

D MURRAY ANGEV1NE. M.D. 

University of Wisconsin School of Medi¬ 
cine. Madison l 

JOSEPH C ARCOS. D Sc. 

Professor of Medicine,. Tulane University 
School of Medicine. New Orleans,.LA 

ALAN K. ARMIIAGE, Ph D. 

Research Director. Hazleton Laboratories 
Europe, Harrogate. North Yorkshire., Eng- 
land. 

MARILYN S ARNOTT (RASCOh m ^ 

A s si Stan: Biotogis t and A ss i stunt Profes svr 
of Biology. The University of Texas System 
Cancer Center, M D Anderson Hospital 
and Tumor Institute. Houston. 

THOMAS M AUNE. Ph.D 
Assistant Professor, of Pathology. The Jew¬ 
ish Hospital of St. Louis, Mo 

DOMINGO M. AVIADOJ MlD 
Professor of Pharmacology; University: of 
Pennsylvania School!of Medicine. Philar 
delphia. 

STEPHEN M. AYRES,M D. 

Director. Cardiopulmonary Laboratory. 
Saint; Vincent’s Hospitall New York. 


LESLIE BAER. M D 
Associate Professor, of \U <Jc im Colum¬ 
bia Uhi ver si tv College of Physicians &. 

Surgeons, New York. 

OSCAR J. BALCHUM. Ph D 

Hastings Professor of Medicine. Univer¬ 
sity of Southern California School 1 of 
Medicine. Los Angeles. 

SAMUEL BALK. M.D . Ph D 

Pathologist !. New England! Deaconess 
Hospital. Boston. 

FREDERIK B BANG. M D 

Phfessor and Chairman. Department of 
Pathobiology The Johns Hopkins Univer¬ 
sity Schoofof Hygiene and Public Health: 
Baltimore, MD 

A CLIFFORD BARGER. M.D 
Robert Hcnrs Pfeiffer. Professvr of Physi¬ 
ology , Harvard Medical School. Boston. 

BRODA O BARNES. M.D . Ph D. 

Professor (Affiliate ,). of PHysioh <ev. Colo¬ 
rado State University Port Collins 

FREDERICK W BARNES. Jk.. M D 
Associate Professor of Mediant. The 
Johns Hopkins University School of Medi¬ 
cine. Baltimore. MD 

T. C BARNES. D Sc 

Research Scientist. Philadelphia: State 
Hospital. 

CARL G. BECKER. M D 
Associate-Profess.ar of Patholbes Cornell 
University Medical 1 ,College. New York, 

R FREDERICK BECKER. Ph D 
Associate. Professor of Anatoms and Di¬ 
rector, Laboratory of Perinatal Science. 
Duke University Medical Center. Dur¬ 
ham, nc: 

RALPH S BECKER. Ph D 

Professor of Chemistry,, University of 
Houston 

BENJAMIN BELL. M.D 

Director Emeritus., Normative Aging 
Study. Veterans' Administration Outpa¬ 
tient Clinic. Boston 

SAMUEL BELLET. M .D 

Director. Division of Cardiology Phila¬ 
delphia General Hospital. Philadelphia 
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BARl’J BENACERRAF. M D 
Fahxur. Rnfessor, and'Chnirnuin. Depart 
ment of; Pathology, Harvard Medical 
School. Boston 

WILLIAM L BENEDICT. M D 

As si-star.: Pn*U ys\?t: of Pvauio-ies. IT ni ver¬ 
sus' ofSoufhenvUaLtOrma School ot Med¬ 
icine . Division ofi Hematology ansi Me.dh 
cal Genetics.. Children's HhspiUil oi Los 
Angeles. Los Angekv 

BARBARA J van deni BERG. M D 
Rt senn-.fi Ft Jiultn tan. AJjuru l Proj'e.s w 
nr Riosumstu v UmverMtv i»| California 
Si.H..o; oi PUhliv Health, OaklLind 

JOHN A. BE VAN. M l) 

Professor ofPharmucoion a =. Uni* ervity of 
California School of Medicine. "Los 
Angeles 

BCDUDFlV BHAGATE Ph d 

Phfessor. m of.Ph\-\iolov \. SaintLouis l’hi- 
versHv School of Medicine. St! Louis-.. 
MO. " 

CHS ARE B1ANC1KIORL.M I). 

Division of Cancer Research. University 
of Perugia. Perugia. Italy 

HYLAN: A BIO'KLRMAN . M I): 

Assisttoit, Frttfc.sM*r of-McJic.ini . andl AL- 
VAN L. BARACH. M.D., Consui'no.r m 
Mi Jkiiru . Columbia U’mserisity College mi 
Physicians A: Surgeons; Goldv. ater Memo¬ 
rial Hospital. New York. NY 

BKYRLSIi ARCH CONSLI I ANTS. INC 
Cambridge. MA 

BIO 1 REST ARCH INSTITUTE. INC 
Cambridge.. M -V 

DLBAJ.IT K. BISW AS. Ph I) . ID S. 
Assin.mu-. Pnd'cs \<>r fif-().rij}'Hiolov\ 1= 
oratory, of Pharmacology-. Harvard Scnou! 
of Dental Medicine. Boston 

IRA B BLACK M I) 

Pfi>fcs\or and Chief.. Div ision oliDevclop- 
mental Neurology. Come.!! C.hiverMty 
Medical College. New York 

PHYl US B BLAIR. Ph; I) 

Fri>ji\ o-r of. Immuni*!o$\ . University oi 
Cali form a. Berkeley- 

FRY I) G BOCK. PhD 
.4vsoi ittfi ( an- i f Rt st 4 h S<..u Bio- 
lUgual Station. Roswell! Park Memorial 
Institute. Sprmgville. NY 


GUENTHER BODEN, M D 
A ssociate Phfessur. ofMtdu uu .. .Assistant 
Director General Clinical Research Cen¬ 
ter. Temple University Health Sciences 
Center. Philadelphia.. 

HERMAN V. BOEN1G. Ph D: 

Head. Department ot Chemistry amilBiio*- 
chemistry., Spindletop Research Center. 
Lexington. K Y 

JAMES F BONNER: Ph D 

Professor oh buttons. California Institute 
of Tech nology. Pasadena 

WALTER M BOOKER. Phi.D ! 

P roji sso r a nd 1 H ta d ; iDe pan m e n t; o f Ph a r 
macology. Howard University . Washing¬ 
ton, DC. 

FRANQOIS:Mi BOOYSt. PhlD; 

Senior Investigator. Michael' Reese : Re¬ 
search Foundation. Chicago. 

RAYMOND BOSSE. PhiD 1 
Associate Director. Normative Aging 
Study.. Veterans. Administration O'utpa- 
tient:Clinic, Boston 

TOM G BOWERY. PhlDi 

Research Profvssio. Pesticide Residue 
Laboratory, North Carolina State Colieec. 
Raleigh. 

J. MARK BR AUGHLER. PhiD 

Assistant-. Professor of Phurmin:oh>$\. 
Northeastern Ohio I'niNcrsities College of 
Medicine. Root Mown 

EID\V ARI)■ BRESNICK. PH I) 

ProU S'M.-r- and" Chairman'. Depuntment of 
Biochemistry. The Univ-ensity of'Vermont 1 
College of Medicine. Burlington 

GI OEFtRI Y L BRINKMAN. M D 

Assin'iati 1 Profcss<>r at Midi cine. Wayne 
State. University School of Medivine. [De¬ 
troit. Mb'. 

ROBERT E BROOKS. Ph D 
Awoutiir Professor<>t Pathology,. Univer¬ 
sity of Oregon Medical School. Pbniandl 

BARBARA B BROWN, Ph D; 

Chief'.. Kxperimental Psychiatry. Veterans 
Administration Hospital. Sepulveda. CA 

RAD MOM) R BROWN,,Ph D 

Pr-ofvs.st'r of Ciinnud Onool(*t:\. Univer¬ 
sity of Wisconsin Medical School.. Madi¬ 
son 

JOS IT B : RO/EK. Pfi I) 

Pn>;is\or and- Chairman. Departmenl; of 
PsychoUngy. Lehigh University. BethLo 
hem, PA 


177 


<r\: f y 

J, v i W ' - vG 


Source: https://www.industrydocuments.ucsf.edu/docs/gqxkOOOO 





RFBFCCA BRYSON. PH [X 
,4^ ■(K.mw /,V. O.cvor. of f-s\i h(>!{'X\. San 
Dieg«* State University. SamDiego. CA¬ 
SH B l C KIN 0 III A MS. M. ID \ 

Asms tan:. Professor- (>[• Pediatru s. CoLm 
hia I’mve.rMty College of i Physician'- A 
Surgeonv.New York 

A. SOM A Bl’IST. M D 

,4' un.umvPndess-nrof'Mcdfcmi and Ph\ *■ 
/M/h-ev, 1' nnerisiiy oi Oregon MeaSif. Su- 
ence> Center. Portland 

HI NJ AM IN BU RROWS, M I) 

A'ssun iuU Prott sv*n off Medicine. Univer¬ 
sity OhChUJU" 

I M BUTT. M I)' 

Chief. Pathologist. Los Anceles Counts 
General HospiluL.Los Angeles 

RICH A ROC BYLRRUM. Ph.D. 

Prices v-'»r of C hern: vtr\ . Michigan State 
University . Lavt'.Lancing. 

SISTHR M LMJLY CAHILL. Ph D 

Chairman, I)epartimen( ot! Chem i Mry. RU 
gis-Coliege. Weston. M.A- 

BRUT l CAM 1 RON. M IK Ph 0 
Howard Huehes. Institute. Univervitv (if 
Mu :m SOvooi uii Medic me. Munn. FL 

ELROY T CANTRELL. PhiD: 

Chairman. Department of Pharmacology. 
Ie\av College, oi (Kteopathic Medicine. 
Nk>rth Texas State Cmversity.. Denton. 

WILLI AM H CARNES, M D: 

Umiversitv ot Utah Collece ok Medicine. 
Milt LakeCity 

MvCLS N CARROLL. Jr:. Ph D 
0 nuj,. Division, oi Pharmacology. The 
Brookdale Hospital Center. Brooklyn. 
NY. 

WILLIAM A CARTER. M I), 

Proft \stjrtr JPcrnatofoit.x and'\f ed'a.n! (ho 
HaHnemann Medua! College. 
Philadelphia: 

W. ILL LAM ALVIN CAR ILK. Mi ID 
Assistant Professor of Medicine and'Mi- 
u<idni*h«\t \ ..The Johns Hopkins,Uni\ersit\ 
School ol.Medume: Baliimoie. MDl 

AI BERT CASTRO 1 . Ph I) 

I)ift\(.u.>r, Hormone Research Laboratory, 
/Vc?( \s(t/ oi I-u:hi.>h>£\. anJ. Me.Juint-. 
Unis ersii\, o\ Miami: School, of i Me divine. 

MLom. I L 


LEOPOLD R CKR'FCf DO. Ph IY 

Pr.oU s \(*r (A P; ■ n: .** , and. Xuua., >n 
Lnixervity oliPuerti ■ Rk»» ScU'.To! Med., 
cine. San J ear: 

JACK CH ARON M D 

A s;Wi'i tale Pr.oh\*<n o' Aru .a'rcesiun ao . 
New- York- l'mvervi|| M'edkjll O'enter. 

Neu York 

FRANCIS.C CH VO 1 . M D . FV IT 
Svfiittrfhitsiwuto*-. Cenie r hv Brood Re. 
search. Boston 

CHILDREN'S HOSPITAI Of! I OS AN 
GLEES 

J AN F CHLFBOW SKL Ph D. 

Assistant I’roft \sor, of P'un henaMrs Medt 
jcaliColIege ol \ irgima. Richmond. 

SANFORD.CHODOSH. M D 

Assistant Profc.vsor of. Meduiru. Tulls 
University School ofi Medicine.. Boston 

NAITHR.Mi CHOPRA. Ph D 

Prof'c.ss(>r Chcnustn , North Carolina. 
Agricultural and Technical State Lniser- 
s i t y . Greens Boro 

WILLI JAM 0 CLARK PH D 

Dir-t otur, PxvOtopharmavojogy R!e>ear, h 
LaBo:ator> . Veterans Adminivturor. IL»- 
pital. Se.puhedtu CYA. 

HANS T: CLARKE. D St 

Professor■ of Biin ht nnstr \, Coiumhra Lnii- 
verxitv Colibge ol'Phv mc iar> A Suneeorj'. 
New York . 

J AY D COFFMAN. Mi ID 

St\nonHead. Peripheral V aveuOr Depart¬ 
ment, LniverMly Hospital. Bostoni 

AI.LLN L COHLN. M I).. Phi.Di 
Associate Professor of Medume. Chief. 
Pulmomirx Section. Te ’ lUnuersitv 
Health Sc ib n, e v Ce nt e r. Ltt o aje i pin a 

DANIEL COHLN. D V Mi . M P H 

Assistant- PmJv vw<r- of X eu'-r.ituir'. f.peir ■ 
mai /.-ex a r? d,Puhh > Hcaltn , Un:\ ersitv of 
Pennsylvanu S.vJuk-»I of Veterinary Medi¬ 
cine, Philadelphia. 

A! LAN C COLLIN'S, Ph-D 

Associate P rofewor of Pharma colots 1 r - 
stitute lor Behas roiai Cunetus, In - > ersity 
ot Colorado; Boulder. 

Jl LIUS H COMROF.. J.R . M D 

Dir.cc.tor, Cardiovascular Research: Inst;- 
lute. Ur:-\er>ity of Calitomia Medical 
('enter:. Sou 1 uncis^' 
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JOHN 

I CRAIGHEAD: 

M.D. 

Pnd 

) vv. ' Pathol. 

Umv-ersitv of Vcr- 

nils: 
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me. Burlingt (Hi 

RDlv: 

K.Ti 1 CRAIN. Ph 

D 

Do 

v.v: Pr.oU c\ t r c>t\ 

Soniologs, Unixcr- 


SUV o* ( 1 .. .sg 

IRVING I' CRAWFORD, M D 

P/,.\ •• ■ mm; On;.Department. of 
In.v-jr v, ol low a Collbgv 

ol:Medutfie. low*: City. 

T TIMOTHY CROCKFR M I) 

(l i* Mediant UmverMlv ofiCah- 
fornia Ci$S*.-gc. *»f Medicine. 1 rs.»n l 

C ARRGi ! I CROSS:. M [) 

A\ ' : V ..." - / ’ K 1 /.! V A ; r I A lx t /.* i: //?! Ufi it' fin 
WtOi.G-cv. /)D t Section.of‘ F*u! 
nor:.;:. Medicine. University of CahtoT- 
nki.S. i..•• •• • oj Med•• *;.»*v . Davis 

cecii f cross,. 

RionaeJi, Di-paronet;: Si Joseph Hhspt- 
la!, Fie: Tank., C V 

DAVID W CRl'M PACKER. PhD 
/■*>.<ana C fiairman. Department ofi 
Fnvv.ira:;me.ntai. Population and Organ is- 
m:c Bick'cv,. Irmer'-itv ai Colorado,. 
Boulder 

A] 01! 0 ] DAV1MN M D . Ph I) 

l.Ci f i*; A nthror< A'CV. /G' w:u rofc D 

sen /<;/*.Uc.G a'--\r: >h n>pol (»g\ . Poahodi. 
Museui;.. Harvard. University. Cam¬ 
bridge. MA. 

i HUM AS R. DAW BER. M.D. 

A ssociale Professor of Medicine. Boston 
University School ofi Medicine. Boston. 

RE. DAWSON. PH.D 

Professor, of Botany. Columbia Univer¬ 
sity.. New 1 York 

JOHN P DELANEY', M.D!., PhlD. 
Assviiatc Professor of Surgery, Univer¬ 
sity of Minnesota. Minneapolis. 


ANDREW S D1BNRR: Ph.IX 
hxeiun.e. Psyrhf Besran h\ The: Age 
Cente: of New England: Inc , Boston, 

EDWARDT DOMINO. M I) 

ProUsoor of'Pharrr.OK ulogy.. University of 
Michigan,. Ann Arh*v 

RALPH L. DCORIM AN Ph ID = 

Dtt.t i h >'■ of luifnrait'rjos. Worcester! 
Foundation for Experimental Biology. 
Shrew sbury, MA 

H FRED DOW NEY, Ph.D. 

A $ s i \ 1 a n rProfis w > r- r >fP hy s to l og\ ..Univer- 
sity ofTex'js Health Science Center at Dal 
la- . /Yort to* i>- CanUo\as*, ular Resea r c H.. 
Cardiopulmonary- Institute. Methodist 
Hospital of Dallas, 

HAROLLDT DVORAK . M I): 

Department ol Pathology Beth:Is¬ 
rael Hospital. Boston..MA 

JAMES J! DYAR. PhD 

A\Ms!unrPn>!i \s-. --rof lUtdocv. Bel!arm me 
CollegeLoum-viJIe. KY 

RICHARD H F A RLE. M D 

ChnP. Pulmonary Function. Laboratory . 
Assistant. Protosor oi Medicine. Univer¬ 
sity ot Chicago 

ROBF.RT ECH I . Pm I) 

Pr.tjtsso* (’j Anatomy,.. Muhigan Statu: 
University. Last Lansing. 

JOHN.W . ECKSTEIN. M.D. 

Assistant Ph>fts\(*r. of internal' Medicine. 
State University of Iowa College of Medi¬ 
cine... low.a C its 

BERTRAM LICHEE. D O S 
Dilator.. Institute'of Stomatological Re¬ 
search. Science Resources Foundation. 
Watertown. MA: 

HYMAN ENGEEBF’RO. M 
Attend -arc Ph\semn. Cedars of! Lebanon 
Hospital. Los Angeles. CA. 

CARE ION K. ERICKSON. PhD. 

Professor of ’Pharmacology. The Univer¬ 
sity. of 1 exas College of: Pharmacy. Aus¬ 
tin. 

V. GENE ERWIN. Ph D 
Professor of; Pharmacology;. Deam Uni¬ 
versity of Colorado School of Pharmacy, 
Boulder. 

HENRY J. ESBER, Ph.D. 

Research Immunologist*. Mason Research 
Institute, Worcester;. MA 
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WALTER B. ESS MAN. M.D., PhD; 

Profcssx'r. of Psychology and Biochemis¬ 
try Queens College of the City Uhiversity 
of New, York!. Flushing. NY. 

JOHN R ESTERLY. M.D. 

Associate Professor of Pathology, Univer¬ 
sity of Chicago Pritzker School of Medi¬ 
cine'. 

HUGH E EVANS, M D 
Director. Department of Pediatrics, Jew¬ 
ish Hospital and Medical Center of Brook¬ 
lyn, Brooklyn, NY. 

H ANS J EYSENCK . Ph D , D.Sc. 
Professor of Psychology, Institute of Psy¬ 
chiatry, University of London, London, 
England 

HANS L FALK, Ph D. 

Adjunct Associate Professor of Pathology. 
University of Southern California School 
of Medicine, Los Angeles. 

DANA E. FARNSWORTH, M D 

Henry A Oliver Professor of Hygieneand 
Director, University Health; Services. 
Harvard University, Cambridge, MA. 

GAD FEIN STEIN. PhD. 

Senior Lecturer in• Biochemistry-. The 
George S Wise Center of Life Sciences. 
Tel 1 Aviv. University. Tell Aviv.,, Israel. 

JOSEPH D: FELDMAN. M D 
ImnuinoputHoloeisr. Scrippv Clinic and 
Research Foundation..La-J11 k. CA 

RICHARD FENTON, Ph D 
Instructor in Phy-sitdogy,. University of 
Massachusetts: School of Medicine. 
Worcester. 

FRANK C FERGUSON. Jr.. M.D. 

Chairman. Department of PharmaciMOgy.,, 
The Albany Medical College: of; Union; 
University. Albany. NY 

THOMAS H FINLAY, Ph D 
Associate Professor of Obstetrics' and 
G.yncvol<’g\, New York University Medi- 
cal Center, New, York,. 

THPODORE N FI NILE Y .M.D. 

Director, Pulmonary Researchi Labora¬ 
tory , Mount Zion Hospital. San Francisco. 

WILLIAM I FISH BEIN’. Mi D 

Chief Ofhpuhnuuln'cs . ChicaeoBoard of 
Health. 

EDWIN R. FISHER. M.D. 

Director <\i Laboratories, Shady side Hos¬ 
pital; Professor of Pathology. University, 
of Pittsburgh: School! of Medicine.. 


RUSSELL S FISHER, M D 
University of Maryland School ofi Medi¬ 
cine. Baltimore. MDi 

WILLIAM H FISHMAN, Ph D; 

President, La Jblla Cancer Research Foun¬ 
dation, La Jolla, CA. 

BIRG1TTA FLODERUS-MiYRRHED, 

PhiD: 

Assistant Professor of Environmental, H\- 
lenc . The Karohnska Institute, Stock- 
olm, Sweden. 

JOSEPH A FONTANA. M D.. Ph D. 
Assistant Professor of Medicine and Bio- 
chemistry\ West Virginia University Med¬ 
ical Center, Morgantoum 

JACK W FRANKEL, Ph D 

Consultant in Medical Research, Veterans 
Administration. Medical Center. Bay- 
Pines, FL. 

B. L. FREEDLANDER. M D 
Director of Cancer Research, Mount Zion 
Hospital and Medical Center., San Fram 
cisco 

ALLAN P FREEDMAN, M.D 
Assistant Professor of Medicine, Hahne ¬ 
mann Medical College, Philadelphia. 

AARON E FREEMAN. PhlD 
Staff Scientist, California Biomedical I Re¬ 
search Foundation. La Jolla. CA. 

FREDERIC A FRENCH, A B 

Director of Cancer Chemotherapy Re¬ 
search , Mount Zion Hospital and Medical 
Center, San Francisco. 

JACK FREUND. M D 

Assistant Professor of Pharmacology .. 
MedicahCollege of Virginia. Richmond;. 

LARS FRIBERG. M.D 
Professor and Chairman. Department of 
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